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(54)Title: CHIMERIC ANIMAL AND METHOD FOR CONSTRUCTING THE SAME 



(57) Abstract 

A method for constructing a chimeric nonhuman animal which comprises 
preparing microcells containing one or more foreign chromosomes or fragments 
of the same, and transferring the foreign chromosomes) or fragments of the 
same into cells having differentiarive pluripotency via the fusion with the 
microcells; a chimeric nonhuman animal which can be constructed by the above 
method and offsprings of the same; tissues and cells originating in the same; a 
method for utilizing the tissues and cells; cells which contain one or more 
foreign chromosomes or fragments of the same and sustain differentiative 
pluripotency; a method for constructing the cells; and a method for utilizing the 
cells. 
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m m § 

t)Ttt<, itfe^lftSiftHlI-rSDNAE^JCDlSI^ Magrain^, Nature, 3 

15:338, 1985) . fc hfi«^^l/lr«J©BIJS£ (Oittte,, ^- a TVl/gg&^T^I/^ 
*lL#J£; 1994) . $^|:|±«©M Mullert>, Bxperienti 

a, 47:923, 1991) N ^ti^ffl $ tlT $ (ffl*.^ y 
elander^,, P. N. A. S. , 89:12003, 1992) 0 *eT*A<D*fft<fc LT(± C T? 

»Wffif»iCDNA*aA-i-S^ (Gordons, P. N. A. S. , 77:7380, 1980) Tab 9, 
U ^> ^ v^x^-fp^-rs^^ (Takahashi t>, Development, 102:259, 1988) 
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L^U S«T(i*Apr*6<i:DNA©**$ic|BIP*<*9 % fn*<c©Sfto*l 

U Ctl*-tf*t>**/j:DNA»f>T-*»ALfc«©— oW % ifAl^feft (YAC) 
K*n-^>^£ftfcft670kb©DNA[fftf'T&5 (Jakobovi ts £>. Nature, 362:25 
5, 1993) o YAC*«ft+S*«(t^^XBSJBBJia*l»^-r«CitCct 
t)fT<£^*ifco YACfC&^Tti. ft2Mb£T7CDfl.*DNA J £^ V^Tr^&ii* 
tlTl^4*< (Den Dunnen£>, Hum. Hoi. Genet., 1:19, 1992 ) N tB^i^^J®* 

-ettx fflHDNAE^j^oiiflft^MjK^K^ci^jffl&nTfeD. &mzm&0> 

<^-T^b HDNA»f>t*^/S^Tft^C«^5Ci*«fflit^*^<*So * 
X. t hyy ADNA^r#tTYAC^-rr5 y-T(i. *O20—40X36<fire>*x<DJ|flfft^ l 
LTl*5 (Green£>, Genomics, 11:584, 1991) 0 

*p*rfi- ooMbjguiifi^na) *-7^x*»w*caEA-r-5c:<hd<i«*t»*ifc 

(Richat), Science, 245:175. 1989) 0 COifelibn/;7^Xi^t:fe^T 
t hWRWDNAffiJiJ (Alu E?'J) A<ttffi$n/i*<. h hitfe^fSSlicoOTtiiri 

LTL£ -5 fctL-f* £ALfcDNAa<-«£©DNA<!: LTff£LTt>5 

7^Xi;SAt^:i:^l^n5, t bitted : tfcft: (01* 

(£\ Cookt>, Nature Genetics, 7:162, 1994) . TftBf&g^ft (Hoodt>, Cold Sp 
ring Harbor Symposia on Quantitative Biology, Vol. LVIII, 339, 1993 ) 

(Carroll, P. N. A. S. . 84:8535, 1987) N ^XhD7^> (Den 
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p-^'jvmij (-1.5Mb. Cook£, Bute) s SMic (-3Mb. Zachau, Gene, 13 
5:167, 1993). f££| X (—1.5Mb. Frippiat^, Hum. Mol. Genet., 4:983, 1995) 

tt©&^T(^Wt6T£>£ (B&'<*f;*-r* ( 1993. 7. 5.) 0 

*A-*"SCt*<pr«-C*5 0 CtUi^fC. ( t h©»^«50~300Mb®;*: 

nrt^5^ McBride^, P. N. A. S. , 70:1258, 1973) . ^CD^hM^ 

©Sfefe#*l*/f(t*A"rS^rfti LTdg&<fc#;t &;ftTl>£<Dj&<S * n-tr/Uj£ 
T££ (Koi£>,Jpn. J. Cancer Res., 80:413, 1989) a * ^ d ^jVt^ li'ns 

^ttii^-t^CiCi;^, 3>» (*<©Ji^lil*) ©^M^iAt^C 
(0dx.t^ Saxons, EMBO J., 5:3461, 1986 ) n ^n-ir;n:^V7 

mzmm-tz »fett**fr*t l*©-***a*-s c <t t> phut* 
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£ (Koi£, Science, 260:361, 1993) 0 -rttfr-^ S ^ u -t?yUi£(i N lMbJ^_L© 

tt^S^icBft-j-SBSmfiOS&Ji, (Evans £>, Nature. 292:154. 1981) tcJzOit 

fc^SftCfTtt*.**?*:^*: Mansour^, Nature. 336:348. 19 

88) o — S^DNAOaHAtl^ftWcTttBritOYAC^^ ^— IZ? a——>ynj 
m t£ DNA^f ft © * § $ *<H J* <t & tir £ o * <D± * $ £ DNA£ig 

*«Bfla*c»A^rtfe^fe#»A i t ^ ft^SflW^ u Ac^ oift g^ 

£>. h7>Xi/x^ 7 ^A'>ftD^» S»R&-0->f x.>r--f 7* 9 t pi43- f 198 
9) o 

-e*i{±^feflca«*©t>©*59A^-5c«i:"??*5o cn^Tr. mmm-x-o 

T*M rT*6 ttftfett u S ttafi^W (i ^ * x ©f££ k £ , x& < ©m 
^Ifc5EW-T?&S<fc#*.£>ttT*rt: (Gropp£. J.Exp.Zool.. 228:253. 1983: *g 
$R«— , /WtT-a7^i/iJ-X 8 ^->^-^-f ¥±*±, 1995) o 

*<*»ft<£ES*fflfla(C*A$tlfc*^. ES«fflfla*^t$-frfct> (Mullerb. Nature, 
311:438. 1984) N ^k^tTLi^tti^l^ CSugawara, Science. 247:70 
7, 1990) t%?LibfttZo 

**tt«^©-^«»a*DNA©y ^;Wfctt»t3«**ns 0 Ctlli*HlS<D$Mt 
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(Ceder. Cell, 53:3. 1988) 0 VCftm&¥<Dfe&fctt'siXtS:mtiLft 

fto««S«itt««t>«»*ns &&x.BLto*m9-t&±\,*?n&&b& (Hsieh 
6. BMBO J., 11:315, 1992) 0 4fc % #ft$*lfejBIS*T?«±ft:rt ilfctt LT, 
de novo©^ ^Mfc^&C $*^£3nT^S.(AntequeraS>, Cell, 62:503, 
1990) 0 J:oT:niTOi»^ HMWlBItt*. t h-^^^JtMiaofe 

dCT. 683^5 feOi LTIllmensee£>CD 2 oCD^g-g- (P. N. A. S. , 75:1914, 1 
978; P.N.A.S..76: 879, 1979 ) fc&g Lfttftltf £ &ttl* 0 iolih h mum 
I&£^**BC«Bfl&. t>9 hJff*«jBi^^xBCfflliao^jWI|jSaiBi^(cJ: 

t>ftTl>5 Mb, 7^X0f7h-7, II*tfc, 5fifl, 1987) 0 &tz^ 1 
S tifz C £ ti±fle® 1 1 Imensee h W 
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Off£!&o 

(3)B9Se{lJ©*^tc J: Off Ci*<7fS. #-tfctttt»©ft*^e#fe5n 
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(8)mfI2(3)cD*> h»«feL<tt-tCD : F«*fc(i8JS2(6)o*t h»4»t>L< 

aO)mifB(3)cD4-y 5*t h»«fcL<«± J Er©^Btfc[iKriS(6)©*t h»ftfeL< 

aanufa(3)©4=->5*fc hifr^*> l< tt*©^*fci*jiinE(B>©#t hifr^t>L< 

iftG^^lgLTt^jRiKo^t: Mft«!l <h3Sl£$i±\ 3I£ Lrt: TIMS ©fit*. #1 
^Sntl,»5 (PCR##r) o 
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(paw?*?) 0 

*5Hli, t h22SSfefefl:»A+>7-7^xlc*j^5h hae^-jS^ (RT-PCR) 

£6B(*. t H2Z#ifcfe#»A + y^^«>xKWc*jtf5t h*&?%£ (RT 
-PCR) ©*S*^««*»^J|T?*5o 

^T^titl^ CPCR»*f) o 

#8B<*. t h4#8fefe<*»ABi4fflia«E«c*>(i-sb huE^j©*a* 

*9BW\ t K4#»!fe«:^ABSiH3lia**+y7^^X(c*5l^Tt hLlgS^J^ 
#HBtt. b hl4#ftfe#«AESiHHIia**+y 5^^x«|g«c*5(i-5 b h&fe 

*i2H{*. KMs*m*i*aiflac4i8i&ttxx h©*smd<^$nr^5o 

EL ISA) 0<^3*iT^£ e 

ELISA) ^$nti^ 0 
3I15Bti. b HgM^'W^'J K-^e^ n->H4B7©»#f (ELISA) <omm 

#16BfcU b h2#^fe^^^M-^D f 14#^fe^^^SfrK-^^^t-^v^x 
ESJ0KJ* (TT2ttMi*PC15) ©FISHjWW©tt**^5fte«:©3B3|go^*T*5o 

aii 7gi b m^t^ts 5^xifti;fi*cDtitb hjfii«fT/i/r = 
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W21Htt. t h2»ftfe**»K«-»A + y5v<2rx©^»(c*5^Tb h2# 

#220 t n4#»fe#*A+y 5^^x»««cfei^rim!ia«ffiic t bum 

Jg23Hl* N LoxP-pstNBOy^X ^ KDNA ©«i6*«LT^S 0 
mm it . -e ^ X ft#fi«C u<DY^A DNA2>#fit *^Lrc^ B 

^P-^O^itch^^M^^^r^ai^n^^gDNASFf^lcoC^T^LT^^o 

(1) «m$*ifct h»ft#*fctt*©KM-*«*-r5»fe#tt^»|»cDffH 

(2) 5Hfc^fcH££&^£^X*I]^CD ^ ^D-t?^CJ:5t hft-fetf:**: 
«*©WfM"O^A 

(3) ±ie*T^X^^^ffil^^.^ ^ V^XCDff^ 

(4) *y ^v^xic&tfS t hftfe#««r&tf. t hite^aMS 
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CCTt h£fefe#£{;U b hi|«iafi*co^(ODNA<tSe«©a*«:oC(!:* 
^•To jEWtth FSfefe#tt23« («ii24a) 46*#SE U *ftefltt50~300Mb 

&o #3SW<Z>#«M:;*:ffiBU a--=.>^*5l^ijffl|gl*M£»ODNAJft 
M\ ^©jES#JfiHHai©^:"r*/i«— §P«c45t^-C. b h*fe#±©#— &-5tWi« 

*f 1) Co^Th b bMti&ltmM (G418, h , i -D7^y>,/N'f/D7^i/ 

*^-tf;/n*-^-CDaI#SLrt:t>© (Katoh£, Cell Struct. Funct. , 12:575, 
1987) N v^XPGK-iy n^e-^- (Soriano^, Cell, 64:693, 1991) 

ir^ci*<ttj*5o xi^nD^-y 3 > (£BBt>, *fflssx^sM*«fl£AM. 

BtXtt. 1992) *(C«fc«JBKC«|^l6JfeL. C<h(CJ:*K #A$n*:^ 
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-*7-iIfc^K 23^46*££h h$k&&±lZ7 >^AKjf A2tlfc£ot£ t h 

-tlEO^HK^*^ ^ ^o-b^JB«ttO»^«ia«^^ ^XA9*fflj|£ (Oshimu 
ra.M. .Environ. Heal th Perspect. , 93:57, 1991) t±mteM&-f&Z£lz.&*)^ 

*--CM1R-tZCtlz&*)^ S&ftS S * d*;H»£«©^< fcU 1) . 2) . 3) 

fix *#j&iBTfi t>n^70x- 1 hty ^ n^e v- 2*mmmffeizis^x, pgr 

x-fViT^^a >^ Saiki£, Science, 239:487, 1988) „ 
Tf^yny bffltir (Ausubel^, Current protocols in molecular biology, Joh 
n Wiley ft Sons, Inc., 1994) x FISH ( y JV^r V v -fe > X ^ :/ 

>; ^-f -tr — 3 Lawrence^, Cell, 52:51. 1988) fflVr^FlzJ: <h 

$t»t=. *A*2if&ft#±©DNAK*J£«tt<!: Ltz1®mm&7L (Thomas C 
ell, 51:503, 1987) tc«t*K WSOfflffitC^-* -iftg^#A-T -5 C <h fcBj 

v-* > mtliz t hftfe#*»fWft LTy^ xA9*ffll&(C2gA C <h t> tb** 0 
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(2) ^b^tttt^ftft-rs^^xjffll&^oh hSftfe#*fcii^(0»fK-©8fA 
C ft* "etc. «*©*ttCD^^^S*CDJEtt*ffl|«BI& (EC*fflB£. Hanaokat>, D 
ifferentiation, 48:83, 1991 ) . JEte#SfflJ!£ (ES*GBJ&. Bvans£, Nature, 292: 
154, 1981 ) x m&&J&mte (BGfflUS. Matsui£, Cell, 70:841, 1992) *<^i> 

^^+^^v^xft!BBrii6T?*5ci*<*^$nT^So es, bg*hjj& 

i^T^^o g§»!IS^©#AW:<aMc*?T, *BJSI^> K^*y ¥±*h 1 
992>^(cgE$*ifc^-egSJffi!iai: $ * n -fe^£ltt£f S Ciia^ frtt o 5 

«»(^riB/S^-*-«r«»LX^$ 0 CCD4^£. (1) £HfllPCR % IMfV^p 
* ir ^Jq & SIRIK $J © m& * K a6 £ C <t (c J: *) Mf& S ti -5 0 
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D ~^^tb h4»A«>**£iELffi3*J (LK Alu^ % Korenberg£>, Cell. 53:39 
1, 1988) . b m^fzW >»«twJ:!3«tfj$n$o that 

fe?4*»W:/5>f v-KckSPCRiS, &tfb h^fe0:#^^^D-y (Lichter^, 
Human Genetics, 80:224, 1988) ^ 7 b *y -fe vx^f ^ ^ -'W 

»J^-tf-> 3 > (FISH) *©Sftfe#»*f *C J: f?«lSl-r* C <k*<t?* S„ 

(3) t h*fe#*A£s*nia^£<z>*y ^^oxftm 

£a<H£LW CBAXC57BL/6 Fl &3feCDTT2ijfflJ5S 0?£#u Yagi Anal 

ytical Biochemistry, 214:70, 1993) M-^TEiBalb/c B*^ U7 

tt) *5W*ICR (fife. B*^bT*±) **(Z>8«BJSWE^*ilEi: 

(4) ^y77^{^(^t h3ftfe#0«^&tfh 

*mRNA©»^««.ffl«i*RNA«rffl^fcRT-PCR)£ (Kawasaki P. N. A. S. . 85:56 
98, 1988) . >-if>yc3. y hft (Ausubelt>, «fiE) tc J: t? ttffl $ tl5 0 

K*t#fC,fcS»*feffa!l36fe (ELISA. StL-KllC, #^n->^H^v-^ 
TJk BKtHr-fi:/^* 7* 1987; 5/H. flftjKa»*&Sa£&. ^ 

tfJJR-fe>^-, 1993) . ^^X^>^u.yh^ (Ausubelt>, mile) *5lWi N 
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^fijffl LfcT-f Vtf-TA^W (Kol Jpn. J. Cancer Res.. 
80:413, 1989)^{Ccfc ^^ttl^tl^o <*£>K. 3 ^ V X^fflJf&^-ecD t h 

AIP£ v * xJtfc ch (C L fztn, b h Igftf*!:; J; 5 Mm$L&M7£ 

-^CifCcfc^ £ti£. /^yj K-v #^n->iit#^SH|| 
fEAFt, ^ife1i-^>r^>^^ 7 * 1991) *ELISAtwJ:*?x^ y-^v^-rs 

Wicfc^T. *>^*t h»^^A*nsjfefefr*fc«-t©»fM-(i. hh^ 

»ft#*ett*«ft-r*ffl«a^A$n. **5#b MMSdfc^r. 

(iBSfil^BS&0^5l(i5 *y h Oannaccone £>, Dev. Biol., 163, 288-, 1994) 
?9 (Wheeler fc, Reprod. Fertil. Dev., 6, 563-, 1994) . Vis (Sims£, 
Proc. Natl. Acad. Sci. USA, 91, 6143-6147, 1994) fwfc^Tfg^£tu $ £ 

ttitX. 1995^10^ o ±tz, fc^^«c*5^r(iES«MBB (ED 

1 4 



WO 97/07671 



PCT/JP96/02427 



tz^m^JE^izm^-t^Z t&tobtlX^Z (Campbell Nature, 380, 6 

4-, 1996) o z-nzEs&&\,*&Esmmm&&&mmt Ltzft&m&ft&AizjL-o 

©^tt^A$nfc^fe#*fc«wr^ji©iteT*»s-r-So 

t bWfa*tztt*<D¥&<o&m* mm, *5iwi-tn^5E<bLfct>o^e,atij 

DNA*»»«B§a*^cWiSA«|fla CHOmm, BHKtt, Bfi> 

mm, n^a-^mm, sF9»f) k*au mmm^v^m^w^tz^ 
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»K*JB <if left o r »8 f - 5 C i *<Tf * 5 0 

b htrite&& I Ft:? f t-l'--X/NAX^»ilifg (CHO) 

x-D-v«|Jiai:»ALrt h^MMt^Ci^^S (Lynette t>, Bi 
otechnology, 10, 1121-. 1992; Bebbington t>, Biotechnology, 10, 169-, 199 
2)o 

V^X&Cf-tO^SRtt. fc htt^m^ (14#&fe#±) . «« K (2#&fe#±) N 

e«u (22#^fe^±) *n^n©afe^©«t6wie?iicD^:«p^€:«ftLii-5 0 

5 >X^i^. y ^ vi7X (Green£, Nature Genetics, 7, 13-. 1994, Lonberg 
Nature, 368, 856-, 199430 iJtttLT. h Kc*>^T««$ns 4><D(c 

^> *^ 0 ^i-cfc^^t)tl^2^+14#. 22#+14#^©&fe#: CWfK") ^-Inl^ic 

n^2#+i4#+22#^o^fe* (SffM-) &mBFiz&#-r&wx&.u*<D=?m 

(Greene. UK. Lonberg^. SJIB) 0 *#£fiD*tJK(c*f LTSfD 

#0*«4t « 7 ^ 5 : i*<a*tl5 (Greene UJfg % Lonberg 

&s mite) o *»?fl(c*5^r. CtLrtAMW(-(iSE5ai©#3£*ffl^T^T©^ft 
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*BH*&*&*.£ (Joyner£, Gene Targeting, 1993, IRL PRESS) £ffll*TBWl 

loxPSe^iJ (CreUnvfc'^-^KJzOjfc&^ftiU Sauert>. WIE. -(feiCFLPUn 
> t'^"--tf fcO' Gorman £>, Science. 251, 1351-, 19910«*<* 

•au ioxPge^(j(Z)r a ^*a^^x_Sitv^^c ^-cmjj®$L&m$Mm.&i L icWA$ 

ftSW^OMSIS^ P255-. 1995. ^±a> o 
^•ift^^trt r-2#&£i# Off*) *£^tt22#Sfefefl: (»?«-) *fc(± 
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h^X. Shinkait>, Cell, 68, 855-, 1992. MW. //fit/ v ? T Y x N 
Kitaniurat>, Nature, 350, 423-, 1991) ^ e>»jtffl£«r1f ±E<fc IT 6 T*m htlfz 

*-TS (KMSSk *!*ES¥J&iJfflK ft8«Fft©««g«, P 234-. ¥±*±. 19 

2. 1. ^ib^h^Miis/;Mi^it57^x^5^(ifn 

ii/c; y ^7'>h7'>^ Chen£, EMBO J. , 3, 821-, 1993) to 

fcfrofc htt^KIR (14#) + ««« ( 2 #) x ^fi (i4») +g||A (22 
#) *5^{ithfi#Ij| (14#) +^li/c (2#) +8i^ (22#) £^t;h 

ilk 8««ifi^aLTl>«fcJ6 % iiLT$A^±0i»4*h hio: 
fritted* 9 b h©iit#©*a<g£$fts 0 



1 8 



WO 97/07671 



PCT/JP96/02427 



G41$M'&&B : P%:'£tt~75 x i KpSTneoB (Katoh£> N Cell Struct. Funct., 1 
2:575, 1987; Japanese Collection of Research Biologicals (JCRB), Deposit N 
umber: VE039) «MMMRSalI Tfcttffc U t ME»«Mt*«ftHFL-l 

(RIKEN Cell BankiOA*. RCB0251)^»A Lfco HFL-l*fflfl&* h U :/ ^ U 
SxlO'fl/mlttCSi^^^i/^y noU >»/< y 7 r- (PBS) KM LTj^fc 
10/£gDNAflFaTT^->^<yl/-y-- ('<-f:*5*y K) tffll^l/^ hD^U-y 
3 >«rfTfeo3t (¥EB£>, «BJ»X^SI»»ftAFl KRtt, 1992) 0 25 u F<D®m 
T1000V©«ffiJ£r4mmgCDJiL/^ hP^b-y 3 >t;l/ (165-2088. ' < ^ y K ) 

(FBS) **ttLfc>r-^P12S* CHTP12. «fcl*«5> «»t?100BBttM««ffl 

©G418 (GENETICIN. S/^-r) **tfl5JI(FBS*»liO LfcP12*ifct«**jL7to 2- 

£26. 100 omi/ir-UtClfCJflSaL^fSLfco 

^r>XA9^ei^ (Oshimura, Envi ron. Heal th Perspect. , 93:57, 1991, JCRB0211) 
*10%*fl£JfcJftL» (FBS) *gSiDL^^l/^y (J^TDMEM. 
i^9) 100 mm S/t-U^fLfco 52^l/-r<Z>G418ffiM£HFL-l fflTflg^lS 

X*MS!fcifil#&(FBS) i200jug/ml<DG418^jtaLfcF12*"ex ^ft^niOOmmS/ + 

-^^MtoI^L, 100mm •> + - LlO^lteJfclfoJlt (FBS) 

LtzMEuti5%-*m ] jimm cfbs) ^^oL/cF^io^g^^^^e^^ 

-B^SL/Co *fflM£rte jfflliax^^^ K^y ^, ¥±*±, p.127-, 

1992) KIE^SttTl^SfclCftofco DMBM-e«ffl||S*M£ 2 @& -o 2ml ® 

PEG (1 : 1.4) £t>lC, 2mlOPEG (1 : 3) ?gf&fC&;t 

I^MIL/Co PBGigi££!BH^^ *&JftL«MSi[fe (DMEM) TSlHlSfco fcfft, ft 

(10%FBS. DMEM) tl BM^L^o «H«&* HJ ^ <> J: *) »ft 

U ^7/<-T> (lxl0" s M, 43<fctfG418 (800/zg/ml) £#t?XjMI&ig 

* (lO^FBSs DMEM) izmffiL, 100mnr> + - U 3 ftic*§31 L 7^ 0 3 iSffflft* L 
4Cfc3D.-^ h ^ > r '>>^CJ:^iiE0J^^^tfeLG418 (800*zg/ml) 
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(10%FBS. DMEM) Ti§iLf;o 
h U:7*^>M31(c£^J}&£#ifcL2 — o{c* £ #>T , 6^CD25cm z 

(^--x^-. 3025) (CTttfia«KA<70'-'80^JSfaeS^-e** 
Lfco K (0.05/fg/ml. fy3;i/i/> ( W**iE3S8) (20%FB 

S. DMEM) tcJESlU 2 BfiB**L 5 ?D*;u*»j£3tffc 0 
Tfeiftfi (37°C) LT*H*rt:1M *>>B (10/zg/ml, ->^t) 

ffl77X3i:itL^ T? y^Sa*iC.^Stwjftiilxffl7-5xn«-jfAL. 34°C. 80 
OOrpm , H^fM©aSi6*?Tttofco S £ o*/l/£&jfoW*ttlc!IS8l| :7^;U^- 

u--*iMiLfco #^a->*<gftt5t (2#. 4#. 14#. 22#) 

ttifi(T©iit)ra3ELfco ilE^O-r^TO^ttSlff&afKIII^W <7»7k£> fill 
§&X^>K:/^. ¥±*±. p.127-> tcfifeofca 
(1) PCRfl?#r 

*MiLrt:ttlJ|&£#*U lfflJj&3^€>Purecene DNA Isolation kit (Centra Syste 
m*±) ^ffll^tyy ADNA^^ttJ Is C©y; ADNA££|I*£ U t hft&^H 
Wtt^5-f ^-^ffl^TPCR^T?2 % 4. 14. 22#fc h Jfe-fef**^-*"* * n - > 
^^feL/Co PCR±#ffli±^jO. XfiiO^f J ADNA^^ffi L (Inni$£>, PCR*g*-7.=. ^ 
T;l/, HBJdjRg^, 1991, £ 5-liGeneAmp 9600, Perkin-Elmerfr 

KfiE^frttofcc Taqtf >; / -7 — HfttPerkin-BlmerttM^JB^ KJEft 
frtt. 94^5#*11f**yl/fftt^*:8L 2££94°C15fck 'J > ^54~57°C15 

8> (^-T^-CfcDMSM) . #S72°C20^>^35-^^ 9 JbfftZ^tio -f 
•^-ttS-Sfefe^l^ffftf-Sitfi^ (O'Brien. Genetic Maps,6th edition, Boo 
k 5, Cold Spring Harbor Laboratory Press, 1993 ) &£K£iSH£-7 — £ — (Poly 
morphic STS Primer Pair, BIOS *±; Weissenbach t>. Nature 359:794, 1992; 
Walter^, Nature Genetics, 7:22, 199430 £^Wc 0 itfc^ 5 -f ^- (iGenB 
ank. EMBL*O^«^^-^J:0A#tfc*aiie^J*t><tlcff«L)to ^M&y 

©XJfcMT^Lfc C2# : jgJSWk 4# : HJ6«6s 14# : 3Mfc«9. 22# : Hffcfq 
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lymorphic STS Primer Pain BlOSft: D2S207, D2S177, D2S156, D2S159 BIOS 
ft) <£ffiWco 

Ck (immunoglobulin kappa constant) : 5* -TGGAAGGTGGATAACGCCCT (B£?iJ# 
1 ). 5' -TCATTCTCCTCCAACATTAGCA (l£^J#^ 2 ) 

FABP1 (fatty acid binding protein-1 liver) : 5* -GCAATCGGTCTGCCGGAAGA 
(ie^J#-f-3) ( 5* -TTGGATCACTTTGGACCCAG (S£^J#-^ 4 ) 

Vk3-2 (immunoglobulin kappa variable) : 5* -CTCTCCTGCAGGGCCAGTCA (IfiJiJ 

5), 5* -TGCTGATGGTGAGAGTGAACTC (SS^J#-^ 6 ) 
Vkl-2 (immunoglobulin kappa variable) : 5' -AGTCAGGGCATTAGCAGTGC (g£ 
?tj#^7), 5' -GCTGCTGATGGTGAGAGTGA (ie?ij#-t 8 ) 
(2) -7;l/^-U^4?>x Ot^a-A^ij^t'-«> 3 > (FISH) 
FlSH8?#r(i (&Jj§it>, FISHH^ro h mm±, 1994) ^fS^tL/c^ 

h h2#. 4#. 14#. 22#&fe#^#|&<j:/n-:/ (CHROMOSOME PAINTIN 
G SYSTEM, Cambioft) &m^Tftte-otz 0 
WX-WTs 2fM^^§^t5 ^ n - >(i26^^-^(745^ p - »4>10?VU- 

t^Tlimt*o/:©|i 5 ^ n->*f r>tz 0 C *1 & © ? o - >*FISH»«f L tz Q 
FISH»#fte (tel^t). FISH*«^d hn-yK 3Mm. 1994) Iz&Ztlttmiz 
ftl^ b h 2#MMI^d-7' (CHROMOSOME PAINTING SYSTEM. CAN B I Oft) 

(mi IS) o 3* 1 EliCfc^T. «7W*o->*. IS£^Jf±PCRiCffiffl Lfz^^-f v 
-^^-To • xte»tt**LA:o FISHtCJ: *?tS*$tlA:fc h2 

EISfwLT, t h4f, 14S. 22#lfefe{**#i#t-SA9ffl]JS*f§*: 0 
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ESftttl*B14 (Martin L. Hooper J; 9 A 3^ Hooper t>, Nature, 326 :292, 1987) 

¥±4t 1995>(c!B$tlfc^(c^^ s ^an/fit LTl*. 7-f f. 
•7-T->>C &SL^G418jfa#ST0^j§&# i£»«A*Mg,J:*3 

A#) 0 £-f»7k& (SBteX^N> K7-y ^ ^±*fc. 1992) 

Lfc*S(cfifel^ 26l0 8 <@©A9/#22^t> 5 Zv-bJU&mnLtZo &k>tlfzZ9u 
-t/Ki±a*5mlODMEMJC!»aLfco #710 7 ^<DB14£ h 'iT'i/v^M^t/:^ 
DMEMT?3[hI^L. 5ml©DMEMic«HWLrt:«. * ? oHr^i 1250rpnk 10# 

raai^Lr±»**^/r 0 tfcja*^ v e>^jc<ki3j:<ja<*Ls i:i.4pegj»?s ( 

5g PEG1000, <fP5fc*ft|R>, 1ml DMS0< > ^'v>^6mlDMBM{C^^) 0. 5inI*in;LTSJ& 
-?l#30£J>#gL/cgU 10mlODMEM^^)o < *) tfojifzo i££lC1250rpnu 10# 
PJaU>LT±«H&|»$ % &&£30m\ <DEmi&mi&i&\z- mm £ t>^C263*#*0 
M*$K^tzmmQQmm<DmWti%mm7^ XT y ? + (3-.=.>iO 3&izm 
SL/c Q 24NFPBl^(C300 J ug/mlOG418 (GENETIC IN, :> J&jDX-fc^ifttXgi 

* T-y 7" UB*$-t*\ 5xi0 6 ji^^*9imi©«ffffi^ (ES*ffl!Sffl*i6+ 10XDMS 
0<i/^^» ICSBSJU -80^fcT3IU6«l¥L*:o l?I^^&m^Jit#^!Co^T10 6 
— lO^CDM^Yy ADNA^Puregene DNA Isolation Kit (Centra Systemft) 

t h 22H^fe# -ft « ^ * o -tr yKc iS > T&mtt-f Z> C LlzX*) 'frte -o fz 
(Koi£>, Science, 260:361, 1993) 0 folQm<DM/%22£ fyW&Ltz i ? n jV 

yO^V^^-MI* L/c (1.2Gy/#x50#) 0 ^>v«BH«Lfc 5 ^ n4?yu{i* 

§!^/£teE14;&§£i0 7 ^£>/c 0 1~-7^T& o /Co 3K*Mtt«fCo^Tii*flS»CD* 
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? vtjmmm&mu/m-s . ei4/#22-io , * n 

Hr^*Ji»tt*E14/#22-I4. E14/#22-25iC:fctf 5*A*fe4*:©«»{iHTO (1) 
(1) PCR»#r (»2H) 

*»Stttt*V ADNAtttffltLTb h22*ftfefl:±(c#a£-J- < 5«e? (Geneti 
c Maps, ffirie) lBLT$&WteL-?-t>- (Polymorphic STS Primer Pair, BlOStt : D2 
2S315, D22S275, D22S278, D22S272, D22S274; Nature 359:794, 1992) CD#& 
^PCR^twJ;*5^fctiL/Co GenBank. EMBL^gd^-.* ^-xj: 0 Lfc&SE?lJ 

PVALB (parvalbumin) : 5' -TGGTGGCTGAAAGCTAAGAA (ETiJSfl- 9 ), 5* -CCAGAAGAA 
TGGTGTCATTA (@^ij#-^10) 

MB (myoglobin) : 5' -TCCAGGTTCTGCAGAGCAAG (1E^J#-»11), 5* -TGTAGTTGGAGGCC 
ATGTCC (ie^i#-^12) 

DIA1 (cytochrome b-5 reductase) : 5' -CCCCACCCATGATCCAGTAC (SE^J#^13), 
5' -GCCCTCAGAAGACGAAGCAG (IE^JS-»14) 

\gX (immunoglobulin lambda) : 5' -GAGAGTTGCAGAAGGGGTGACT (1£^I#-^15), 
5* -GGAGACCACCAAACCCTCCAAA (§£?iJ1=-5§-16) 

ARSA (arylsulfatase A) : 5' -GGCTATGGGGACCTGGGCTG 5' -CAGAGA 

CACAGGCACGTAGAAG (I£?(J#^18) 

Innist»,HuE) "fcfrttofco -ton**, *J!M*©2tttt£T<D:/5 

fta<tfett3ftfc 0 j[U±©tt*^SS2EI^^"r 0 «2ia(c*5i^T. ^fflirt h22#& 

S ^ < ^(07-/? - i;o^Tlii'<Z>/<> K{=ffilB-r-S*^^L3t (O'Brien. G 
ENETIC MAPS, 6th edition, BOOK 5^) 0 ae^&tf^Mttv-* fit. 
^ft*T?KA^tt5*£tiMH (Science, HUMAN GENETIC MAP, 1994, Nature Genet 
ics, 7:22. 1994, Nature 359:794, 1992^) ^Si^. **>fcttBH«*g*L 
IKffli^-fLfcjEtt-Cfitt^o 4ScDG4i8itiiEl4^SStttcoor. PC 
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-*-£D-e^L/co Tffi'J(CUFISH^(Cj:§|i^m^^L7to A9/#22tt. & 
(2) iMf >^d „ hHjp«f 

y A^/c^io*-l0 5 z3 tT-#^ N RIKEN DNA BankJ:$A#. Nucleic acids rese 
arch, 13;7813, 1985, pUK19A**l. 4kb BcoRI-BamHI K>t) ^T'D-yiLt, 
ffllSBX (Bgllk SattK) toi^^/:|(,2^©>rV ADNA*C*f LT<Ausub 
el£, Current Protocols in Molecular Biology, John Wiley & Sons, Inc. , 19 

KOi^^ Sfc hftfefcDNAO^Sxyy A 

H:f±A9/#22©^tli[5l^-C^o/Co ^>^^MIt**CD^CD^^^;U^StiA9/# 

(3) 7^tl/yfe>7>f>t>ffaWN^7'';/>f^-> s > (FISH) 
FISHMVrte mm*>> FISH^Sfeyo h3-yi/. ^jKh 1994) KiBSnfc:*** 
tC&l,^ b h22#^-fe#:#^^y a -7* (CHROMOSOME PAINTING SYSTEM, Cambio 

*t) fcffli^Tfirttofco *<z>*s*„ aSL^s^oat^iftcfc^T. eh/#2 

2-9 ItW Xtk&mt&mLfZ&T^ tikV>3Wl*%kXLLtzm&ft± IT b h22# 

£Lfc©^l*ICJ:*K »6nitG418jlSttt«tE14/#22-9 . Ei4/#22-10 (it h 22# 
ftfe#©£T£5Wi*;SS0^ E14/#22-14 s E14/#22-25 tt^O»^|»fr$ft 

-««fc^*xfflSR» % «P*. ESM&OjE^O&A. iE*^^©**^©^ 

*±*fc. 1995>tc!£^tl^^r&tC^o/:o «OM»2) T?»fc*u bh22#&fe# 
*«»ITI^C <t^fflSSn3tG418BttBSftJ!attE14/#22-9**J|gx K y ^ <fc 
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0$L%±tf\ C57BL/6XC3H Flfltx^X (0*^7ti) £C3Hj*^X (S*? 



ES*HJ&t*/ G418IH£ 


ES*BJiS£&AL 


















— 10X 10-30X 30X~ 


E14/#22 


9 


166 


29 


16 


7 3 6 



lfl66^0^A^^^*IL^^29Ec D ^^^ x ^<^ L/ - (> + > 

Ei4^j§a©ai(:oei6^tLS^^{ii6zc-^^ 0 / i:o ^ fz ^ 

CCD^^JrO. t h22#^fe^^^#^-^^^xES$E)}S^E14/#22-9fi^y ^ 

^*x*S><»*tg1&, KRa^-fiV^-r^**, i 

987>lcSE$nfc;*ftfcrfi£i*K££flK»u Puregene DNA Isolation Kit^ffl^T 

^y^-<-7-CD-3 *>PVALB. D22S278«:ffl^Tit«SftO«IS[4?TJ!j:o^o ^feiC 
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O** 5 HB#©#*y 77^702 iUgOKS^y ADNAtwatLTStt 

tt-f>-^T*-^-flf-BAS2000 (*±:¥*7-01/A*t) K J: L jto ^J: 

*K ^77^ (K22-6.7.8, 9; 10. 11,12 : 9tt#*j*5) OR14*yyADN 
A*><ktf3 > h n-^DNA(C: C (4. B14/#22-9 £ ADNA£ l:9<Z>Mifc 

tS^Lfct)©) OU->-e*^ 0 feftltCDNA^a. + 
>5*£^Lfc e (- : OXh + : ~10K. ++ : 10— 30X) 

££{C. ^felCSJKKoRttOji.&ttfc*^ CK22-7) ICoHTABk ffF 

«*k JPMU MS. IPJtL W«j^t>IS0GBN *>^->*±) ici 

J:S^S«: C»4BI) (c^-To PCRg|«ftt2XT^o-xy;KCT*»*»L3t^ 

SM : H : /fcHBU Sp : Mu Th : JMSU 0v : Ifpm. K : nc :^>7 

v«*XKMDNA(P£tt=i> ha-;U). pc: t r ltt«i ?*BJ& (HFL-1) DNA(R§&:j> 

(mmms) t h22#*fefr*«i#-r5Bs«iias**y5^^x(c*>{t5b h 
* (K22-7) oKm^mwmm^xm^w^Ltzi,(D^m^fzo :nim 
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>) LTttRNA£«tUU RT-PCRj$(lJ;9s b h;t^'Dt'> (MB) . h 

h-^h^n-A b5 U^^--tr (DIA1) CDmMkO&fo&'rrtj; o fc D RT-PCRfi< 
Innist,. PCR*«fe-7-a.T7l/ t HBJtUKS. 1991>tci££ n/^&dtfc o TRtt o 

KlOOpmoU ^jgftSI!) a»e^¥**«BRLa4i! (x-'<-x* 'J ^ h) 

MB : 5' -TTAACGGTCACCCAGAGACT (E^J#-*19), 5* -TGTAGTTGGAGGCCATGTCC (ffi^J 
#■^20) 

DIA1 : 5' -CAAAAAGTCCAACCCTATCA Q&M*^2\\ 5' -GCCCTCAGAAGACGAAGCAG (BE 

Mae7-©mRNAJr«rSWttitB*«d<lfttti$n/i (IB 5 B) o RT-P 
CRSft «2X7 # o - x y yU(zT*ft»» L fcjft. ^ft: y ^ A&fe LtML 
fco Jf5 5BtC*5^T\ M tt-e-a- CHindIIIffiftADNA+HacllI?fift0X174DNA i 
SMii) . MBith hU^nh'X DIAltefc h ^ n- Ab5U^^ ^--tr. WT 

£ Z>lzmcm&<iK22-7) COOT, ,M8U Hi. flF«U ML Btt. 
t> I S0GEN£<£ffi L -T *&RNA£ta tfj L . -hfE£D2^© ^ 5 f v - id «fc 
«©RT-PCR£fr-**: 0 DIAltt£T©«&T\ MBfc&JK^WttlK©*-? 

Mf#£ftS#«fttta<M&3*i*: C» 6 El) o £^-iTDt:>{i)I5ffllia#SW(c|fe 
St"SCt^*D"t>tLT*5t)(BasseI-Duby&, MCB, 12:5024, 1992) . d©ltfttt 
*gA L/:tF SfefeflUKOatfc^ v ^ X^^TiE^^^i^m^^$lJ^I^^^ 
Z <h£^L"Cl*S 0 PCR^^3^2XT^o-xyVHCTmm^ci*L^^. 

Th:Jfc». LrffFHk Sp: K:WB. Ov: gfflJtL SM: #*#85. M:V-^7- (± 
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XA9*ffiB£# (J£(TA9/#4. il^) *m^iz Q *ft#gS«Bt LTtt^XES 
OliKte (^$fefl]2) ctl^l^Ttt-p/Cc, ^Jjfot^cDtii^^(iB14*ffljfSl0 7 fg*^ 
^{CfT^-p/c 0 lg#JIt&^B14/#4-4 . £14/14-7 . E14#4-11 (C*J £ t h4#& 

CD pcr^w m 7 EI) 

*#Ji»tt*yy ADNA££|M<t LTt h4#^fe^±ic#^-r-Sit^T (O'Brie 
n, Genetic Maps, 6th edition. Book 5, Cold Spring Harbor Laboratory Press, 
1993) ^.D^Mfe^-^- (Polymorphic STS Primer Pair BlOSft : D4S395, D4 
S412, D4S422, D4S413, D4S418, D4S426, Fll; Nature 359:794, 1992 ) 
SrPCR&lc.fc *)With Ltzo GenBank. EMBL^©^- *"<-X J: 0 Lfz&&& 

HD (huntington disease) : 5' -TCGTTCCTGTCGAGGATGAA (SrI^i#-^-23), 5' -TCACT 
CCGAAGCTGCCTTTC (IE^J#-f-24) 

IL-2 (interleukin-2) : 5' -ATGTACAGGATGCAACTCCTG (I£^J#-^25), 5' -TCATCTG 
TAAATCCAGCAGT (I2?iJ#^26) 

KIT (c-kit) : 5' -GATCCCATCGCAGCTACCGC (g£?ij##27), 5* -TTCGCCGAGTAGTCGCA 
CGG (I£?i]#^28) 

FABP2 (fatty acid binding protein 2, intestinal) : 5* -GATGAACTAGTCCAGG 
TGAGTT (E?lj#^29), 5' -CCTTTTGGCTTCTACTCCTTCA (BE?i]#^30) 
iiSCDliao^^^^-icoC^TPCRifffi^fT^o^m. 3**ifcfc. * 

E14/#4-7 WO&olZ-mimzX&fr&ZnZkCDb&'itZo £l±<D&&&m 
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SIia««:^Lfct>C0-e. JKJ»tt^-rLfciE«tT?«/j:^o 3S©G418IfteE14*fflj^;f* 

A9/#4(±8feft«:ft^JBH|a4^-^ 0 
(2) tf>^D 7 hfl«f (R8H) 

1Mf>ro y h*#f« C**«2) E14/#4-4 . E14/#4-7 J: 

ifcy;ADNAi:oi^bMiBewtrD-ra:iTffttofco -eofctm. r«d 

NAicfc^Tt HI EHt/Wyy^Xt5/<> K^&tfcfctj £ A9/#4i 
»8H(C*5^r, #U->£*>. BglII«YtLfc2/£gO-!rVADNA*ffifflLfc 0 

l:A9/#4 (A6»ft4lon) . 2:A9/#4+A9 (1:2) % 3:A9/#4+A9 (1:9) N 4:A9. 
5:B14/#4-7. 6: E14/#4-4£^if- 0 2. 3(42 S<DDNA£JSffirt LfcJt^TJl^ 

(3) 7yl/^-UyHj>^>f >it--f^ j.— A^yy ^-^-t'— ,> s v (FISH) 
FISH^*Ff(4 (^Jfe«2) ililtRtc:^ t M#&fe##Jt ft (CHROMOSOME 

PAINTING SYSTEM, Cambiott) *fflV>XfT^ofc 0 3ftt^T©(ii 
^i*<D^S«tc*J^r. t h4*ftfeft:*$li{i-f:©SP^|Br^<^ t fi$tlfe 0 B14/ 
#4-4tt-ei>xSft"&#tceMLfc^T^ i^liiiL^MiLT^Lt 

#4-4. Bi4/#4-7*a»ttxh y ^j:0 3i*±(/. (usteW) <t mmiz txmm i 
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ES*ffl]&£&AL 


^7$X 














— 10X 10-30* 305f~ 


E14/#4 4 


160 


8 


5 


5 


7 


80 


5 


2 


1 1 



^OM^(iE14/#4-7fe^tDl#^CfcUr^l5XTf* o 

14/#4-7te*^i 5JBJ3tti*«ft LTl*5. -i"<£t>^v^X«ft©jE#*a*(w5^-ft 
(1) PCR^^Ff 

(*$5#J7) -CS&tl^ + ^^v^^CO^SEH^-TftJfeOlflff CK#4-7-l : 
*>5 2pft5X) N E14/#4-4|£:fc£>l{l# (K#4-4-41 : 7*£&j5X) Clo^T 
(*ii«4) iR|«{=KSJ; ADNA^|^SL/zo (Hit 
«6) T?^Lyi:4#Sfcfe#fl?#fffl^5-1'v-©-5-&B14/#4-7 % E14/#4-4T&tb $ 
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(2) W*>m$T (# 9 ED 

1Mf>»*f(i (**«2) B14/#4-7e&*©H@#: <K#4-7-l : + ^ 5 ^ 

lco^TtMlE^D-/tLTffll\ 2 * gORJ|i*y 7 ADNAiC 
WLTft^ofco ^CDftSs *»©b MlSe^J©SaE*<iH«>&tl. 
*iE14/#4-7iffl(ttLTl^ 0 7^xy; ^tC^-r SaJtttE14/#4-7Oftl0XSar 

-fir-BAS2000 C«±»7>f^A*t) iCi:D^tliL^o £«fcDNA»?«** L 
tZo *U->t«E*&I : K#4-7-U 2:^7^^ 3 : E14/#4-7 
(3) ^£^ittli?«HlfaOG418ifttR|ft 
+ ^7V^XO^, E14/#4-7**<Dlffif* (K#4-7-l : 5*to5ID . B14/ 
#4-4**© HB# (K#4-4-41 : 5*fc5*) i:o^TKI^bHTOj: o t:« 

OmmiWrU PBS/lmM EDTAT»IIIifc* Lfcft. > XTMBtti&*£^nT*&*» 
*U rtflPO*Wtt*^XT«ffl^<iB*3S|It 0 »«ttK-«-5mlC0PBS/linM EDTA*^ 
flfc^-T/lCf^L. 30»~1 BMBSMWrSo lmlCDPBS/EDTA^^ 

U &J££r2mlCDDMEM (10XFCS) iZ%m U 35cmr> + - KC»«f £o 7-10BCD 
«©ffllia*35mniV^-U2«CfC««L. "5 ■&ltfctC^»*400//g/nlOG418*SDil. 

**G4i8»ttoa«i^»jiaofffi*<Ki«> t>n^ 0 

£*1*>©»*J:*K E14/#4-7 s EU/U-U*^^ xmfttz&^Tm* (DsEIgm®. 
KltttU K4#ftfe#«^»fM-*«ftLT^SC<i:3&<«tKl$*lfc < » 
(*JfcM9) 7^XBS«^Ot M4#Sftfe#*fcJi^6D»fK-CD2»A 

^XA9ai«a« (J^TA9/#14. £ffiWc 0 ftfe<**S«BJ!at LTfiv^x 
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BSttM&J*TT2 ^^U^>^^±J:D^A. Yagi t>. Anal yt ical Bioch 

em., 214:70, 1993) fcffl^fco TT2©i£»£tt<;f§iR«- f ✓ a T ^ > 

MUSli^ C->/v) «31LfcG418»ttlOTft*«fflKl (7^7f y 

(i£Jfe0J2) iHIRfcft^ofco I^^Jiit#^cDai^®StiTT2$ffl^io T ^^^ 

(Koi£>. Science, 260:361, 1993) 0 *$10 B {I(£>A9/#14 J; *9 Rf£ Ltz I 9 u -feyl/ 
£5ml©DMBMK!ffiailU #>^-b;i/40 (ffifia) (c:J:*K *_fcT?30Gy©#>^iB£ 
mmtti (1.2Gy/#x25fl0 . *f V^UffiUtf 5 ^ o -fe^£*KMt £ 9 o -ir;l/ 
<t|5|^SCifc£r x *»Ji»tt#aife«:fTtt o lllJWi&ttttOlb^ja««TT2«Bfla 

#>^«*f!a*t 5 ^n-feyl/^At=<t-5G418»tt«|cl-4. 1-5, 2f>v«8 C30Gy) 
JK*H ^ n4r/b#AfcJiSG418il5tt£t*3-K 3-2114*$ tc&tf -5 b bl4#£fc-fe#£ 
fctt»#»*©&#WUKT© (1) . (2) K&*ommi,tz 0 

( 1 ) PCRflPtff CJfSlOEI) 

**Wtt»yy ADNA**MiLTfc M4#ftfe#±(C#iE-rsitfi^ CO' Brie 
n, Genetic Map's, 6th edition, Book 5, Cold Spring Harbor Laboratory Pres 
s, 1993 ) Rlt&m&^-rt— (Polymorphic STS Primer Pair B10S*±:D14S43, 
D14S51, D14S62, D14S65, D14S66, D14S67, D14S72, D14S75, D14S78, D14S81, 
PCI ;Nature 359:794, 1992; Nature Genetics, 7:22, 1994) O^&^PCR&J;: J; 
*9^tBL/Co GenBank. EMBL*©-r-^^-x «tt) A#L/r^aiE^J*fe itcft 

NP (nucleoside phosphorylase) : 5' -ATAGAGGGTACCCACTCTGG 
5* -AACCAGGTAGGTTGATATGG <MJm^Z2) 

TCRA (T-cell receptor alpha) : 5' -AAGTTCCTGTGATGTCAAGC (I£^iJ#-f-33), 5'- 
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TCATGAGCAGATTAAACCCG (I£?ij#-^34) 

MYH6 (myosin heavy chain cardiac) : 5' -TGTGAAGGAGGACCAGGTGT (I£?iJ#-^-3 
5), 5' -TGTAGGGGTTGACAGTGACA (@e?lJ#-^36) 

IGA2 (immunoglobulin alpha-2 constant) : 5* -CTGAGAGATGCCTCTGGTGC (Sffl 
#■937). 5' -GGCGGTTAGTGGGGTCTTCA (K*IJ#-^38) 

IGG1 (immunoglobulin gamma-1 constant) : 5' -GGTGTCGTGGAACTCAGGCG (IE^iJ 
#-^39), 5' -CTGGTGCAGGACGGTGAGGA (K?rJ#-f-40) 

IGM (immunoglobulin mu constant) : 5* -GCATCCTGACCGTGTCCGAA (l!?tj#^41), 
5' -GGGTCAGTAGCAGGTGCCAG (ie^ij#^42) 

IGVH3 (immunoglobulin heavy variable-3 ) : 5' -AGTGAGATAAGCAGTGGATG (g£ 
^J#-943), 5' -GTTGTGCTACTCCCATCACT <IE2W#-«t-44) 

2#M) o «e^R^S!ttv-^«©3feur*{i % ^^-eicA^ttJ^-Stt^ ( 
&iih$ntz-^-iy-tem-?:\ *tfJ3ftttj^ofc^ — j&-£DTijsLjto A9/#14 

tem&fr&^mM-e&Zo &mz&nmmn en o*§*A</T$nri^ 0 
(2) -7yi/*iy yfe>x-r m^a-^-f r »;^ r -r-tf-i/ 3 > (fish) 

FISH»*rtt FISHH^yo 1994) KISS ttfc;£ft 

CfifetV b hNf^MI^P-y (CHROMOSOME PAINTING SYSTEM, Cambio 
*t) ^ffll^TfTttofco ^OM^, 4#*-^TICol*T&£A,£^D#S»Ic % h 
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H±0*»(CJ:t> % »e,tlA:C418iBtt«cl-4. 1-5. 3-K 3-2(4 h H4#§fe£>#: 

(HJfetfJlO) t h\4#&&#mK*&#+ZEmm^<D*S^vVXfttt 
(nm&m -C»^n. fc M4#»fe#^«^LT^5C<!:A<WIS$tlfcC418 
IfttBS*fflIttl*4# (1-4. 3-U 3-2. 1-5) **il£x h * * J; t) :£^Jfc.U\ ICR* 
5W±MCH(ICR) (B;fc?UT*±) Ii7^^034E(a £ft^8*EJ&#JJE{cjE& 
*:<5 8~10«&ALrt:o ES^itfe (HJfef&j 9 ) Tr-Bfeigg LTJESSJiSic^^^ 

^3^. t M4#5fefe# ^R«Ft5TT2 »Ute»^e>0 + y 5 T^xf^9S! 



ES*BJ§£#;/ G418itt£ 


ESfffljfS^&AL 






~20^ 20-50X 50 


TT2/#14 1-4 


98 


20 


1 


1 


1-5 


110 


14 


2 


1 - 1 


3-1 


103 


11 


2 


1 1 


3-2 


183 


19 


3 


2 1 



(icr) s*osfeo4 , {=TT2^6^cD^fe caa?) 

*K©»tt*iil-4**<Z)li@«:icfe^5#i780XT*ofc 0 
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4, 1-5. 3-K 3-2) (±4^7Mtl^Ltl>5, -?t±fr*>^VxmWCD 

teJ£JT<D (1) — (3) icj^fltfgLrbo 

*J ^-e^XO-?^3-lS5fecDl®^ (K3-1-1 : 5*$M$25X) IwO^T (^ 
L^14#^fe^»^^-5 ^ tL7tl4^TtC-^^TP 

n*: c*ioa) e 

race* (K3-1-D icohtk, mu kmu -oan^ jml im^* 

Puregene DNA Isolation Ki tic J: *) >f J U Mk$:W& U *tt**n©*M*t;:-Q^ 
S-U-Vtife&^B : ffiS. K : Rfift. Sp : H : L : jffflU Th : MMU pc 

: t hmmwmm chfl-d dna > ha-^ , n c : #+y77^Ei 

DNA (6tt3>hp-^) , M:^-*- (HindlllffiftADNA + HaelllffiflitfXm 
DNA, Sfflife) ^^^"o 
(2) ^&AttiHIS ! jR0ffgCOG418iif^ttlft 
+ >77-)X£DH, 3-2Ei35fe<D2<i# (K3-2-1 : ^^3$&25X,K3-2-3 : 
5 2«&50X) . 1-4E&*©HI# (Kl-4-1 : ^*ft80X) Co^TlI^bl^T 

■^^ORg^Smm-- lOmmtOWf U PBS/lmM BDTATtt!Hl2Sfe*Lrt:«* XTflJ*l 

lcOPBS/lmM EDTA^r^n^^^-riC^L. 30»~1 B*R3Sa»B*-5o *©& N 
lml©PBS/EDTA*RLT±«£flK*)|&£ N lml <£>0, 25% b U ^ *> WPBS£Jd*.. 5~~ 
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OOrpm. lO^RBagifrU ft^£2inl<£>DMEM (10KFCS) 1:1^1, 35mnr> + - b tc}f 

is + - 9 ftl0 4 fiCOftHfi435mm-> * - U4«C(;:W|I U 9 ^2#tlC400# g/ml 

CDC418^^x.. 5~7BR3**U *n?tl® > + - t/Oi»^ > So 
CCD^Tf, »^SEICR^^xft*(Z>««|**Bltatt. C41BffftT-eS{3:i00X5E« 

#»**ttT?©£*fflji&»ictt*-5^ G4i8is# 

5 0 CKDft^ (Igl2gj) (c^Lt^SO. 3®^G418it^Ol&im^^JIScD# 

"To 

(3) ^MA3f£G418»tttt«t^ffn<Z)FISHff«f 

(^Jfc#J2) <kH«tt*^T. ±15 (2) -e^t>tl^G418ittt^^0J^ (K3-2 
-3.K1-4-1&*) ©FISWWtfr£fTtt-3*: 0 7n -7i*HTL-mte (SMWfll) XK) 
fllttJLfck h£DNA*FITC«»Lfc («iSt>, FISHH^^u ha-^U. If^*±, 1 

994) ^(D^m^tzo ^cd&m. 2mfc&, i^t^t'(D^mmc^tLLtzh 

Cftt»08I,fct), t hl4#^fe#a5^l»^«ftLyi:TT2iBBl»«5ttv«>xfi 
■T6^^XA9^»23 (£(TA9/#2 W23. <h ^ ) ftfefrgSttlfai L 

T«^o^Bs»ifla*TT2 (Hjte^j9) zm^tio stwkJWi&nMiisjLtfGum 

l~-3<S-c;feofc a 9K#JHtt#o«j|gftff s *Vi*DNAlK»li (SSJ6W2) 
tmWzfxU^fto K*J»tt*5-K 5-2. 5-3i:*>l^h h2#Sfe-fe#aj^»f^«) 
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«»iiHTO CO s (2) izJ:0mmLt:o 

(1) PCW»*f 

mmm&ft'f J 2*VM&mmt LT t r2S&fi*±lc#ft*5fcfc:F CGeneti 
c Maps.SriS) (Do*>^ Sftt&#ft^JBISA9/#2 W23lc4bH*TtftfcB3ftfc C k . FABP 
1<2#££PCR&IC J: <9 Lr^o 

(2) 7;^l/yfe>xin situ'Wm ^-f -tf- •> 3 > (FISH) 

FISH#?tFrte (*Jfe«2) <LHI«tt:fr&Tf, t h2S5ftfe#«fMW^ , n-^ (CHRO 
MOSOME PAINTING SYSTEM, Cambioft) *ffll*Tfrtt fc 0 *<Z>*£m. 

ttfcBSttfco liA9/#2 W23T«3K$n*t>©£H«-e&^*:o 

£{_h£>^i&ICj;*K »^n/£G418»tt«c(ifc F2*&fe#«#lffK'£«JM-£ 

tl^:G418»#ES^^5-l^^X h <y * J: 5 £5±«:*\ ICR£ £ UMCH(ICR) 
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tHfefett ##^- fc 8 *fflj§£#5Kft ©ft Oft ~20X 20-50X 50-80X 



TT2/#2 52l 264 51 18 7 5 6 

(W23) 



^cfe^ttiK (icr) SiiECDefeo+^TTgaiflai^o^fe caws?) 

-^<t^ t F2*»g.fe«:a5»WrK-*««F-#-*G4I8iiStttESlttlfla (5-1) (4+ 

C^Jte«14) fc hl4#Sfefe#*rfi-3*A*,* ^ * italic £ t bft&S££cD 
IfilfS^cDb hftMS*x>if>rAy A/ y/WO hl-ytr-f (EL ISA) 

*ffl^Tasj6L'fco el isa ttJsiTtciatt^nri^s-fetciit^fc,, *Uj-fisu 

iMRfEAP-L 1991; SJIU aWJRfl?»*ftaEffl!lSS. 

1993 ; Ed Harlow and David Lane, Antibodies A Laboratory Manual, Cold Sp 
ring Harbor Laboratory, 1988; A. Doyle and J. B. Griffiths, Cell & Tissue 
Culture; Laboratory Procedures, John Wiley 4 Sons Ltd., 1996 0 Ctih><D 

{T^ifOSWr?ofc fl &J^LJ;-p h hM^^'i Vic*** Strife 

fc^ttttJE** 0.5 ^&10ja*/mlgKfc(100j&*£5000ft) U BLISA 7" U 
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tzwmimmifLt FM^nyy vst^^r. i mmai±-< k l*: 

U-MJ-^- Wtfy^ EL312e) T L*r 0 

^m29B^t»35BCD^y ^^^71 (H^jlO. K3-1-2, K3-2-2, K3-2-3) J: 0 
^HH L EL I SATftW L tzo SOmMO^lg - ^&7k^< T ~ PH9. 6^#f? L feft 
t hlgU-7^X^ey tu-j-frfcfc 0>^, 16385) ^96y^v-< ? o * -f ^-^ 
U- Mc^-t^ ^Xjftlit O^'v. M5905) ^^^PBST^^L^c 

Mm^n^im^tio m^^ju**i/y-vmm$it higM-^^^ dago, 2392) 

^taX-T-r V*^- h L7^m. ABTSSJC (Kirkegaard & Perry Laboratories 
Inc.. 506200) <&Wi])Ulz£fyMmm&&405nm<DW±1gT:WffiLtz o ffiglZtltzt 
blgmtifr (W;>'f^-^ 6001-1590 ) Sfctek MgGi/tf* 0>^, 
I4506)*«ipiLfco »*ttv^xifti»*j8j!inLfcPBS^aBW«i:*KLyi:o * 
fct MgCMftJitiftt hlgG^UM* 13382) £^l>- hfcHfc U 

^^^^^^'--tf^^b HgGi^iaf* (^7, A0170) TfcHjLfco 
CJMgl) tc^-r o b MgM<fcIgGti^tc*m$tlfco 
tfz±miB, 34a, 41BCD3[nI(Ct)^^ fc h 14S&t^Ktf Lrt:4-> 

(Sft«io, K3-1-1. K3-2-D (z N rmzmmitzt v^mr^y^ > 

(HSA. S/^,A3782) 2ml*T £? a '<> h (MPL+TDM Emulsion, RIBI Immunochem 
Reseach Inc.) il^ L f©0. 25mg/ml £0. 2 Bl^fegE L/c 0 
XjmWfeHtttcELISAfCtoTWWLfco (S&13EU #140) ic^ih, 
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#5*. 5 v^Xjfc^cDb hta#^£(ELISA) 



IgG (mg/1) IgM (mg/1) 



K3-1-2 0. 37 3.7 

K3-2-2 0. 33 5. 9 

K3-2-3 0.51 3.4 



(*Jfe0|14) ICfc^Tb hTVl/^i 7-T^X(K3-l-l f HJte 

ftAPI. »«E*t-y--f ^>7->f ^, 1981> lZtZZtltzj5&iC'&\,K i^zn-~7 
mmtLTi^ P3X63-Ag. 8. 653 (A B*&iSl £ *) $|As 05-565) *«fflLfc 0 96 
M0«tl=t*ii*s liira^aftaiiW^ELISAffiTjllWLfco EL ISA 
&iittfc MgM^X^r/ £ v-±Jl$itiL 16385) ^l/-M:l$ft 

LT*JfeWl4<!:EI«(c|tttt^ HH±© * o - >£6<I?f ttzHSA^mtL 
50nM©ftS-K»7k*X y 7 r-pH9.6T»K5i«g/iDlOjgtti U ELISAT* L/- 

hCD±^i7KciOO//I^o^L^o ^l^+^-tf-eSBLfclfct HgA+Ig 
G+IgM+'^in:^ (Kirkegaard A Perry Laboratories Inc., 04-10-17) £ffll^T 
^tiiL/zo -TL/- M0tt*ittO^ p->£ 1 oiSlgLfco C^^o->fi6^ 
®t F IgMH^^ D->©^©1 o-^^> o tzo C<D? n-> (H4B7) £>{c 
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t HgM-F*tt# (Tago, 2392) &m K *TBLISA£fTtt -> £ C ^ i«±» 
0#«R*®i«in(c<fcfcttoTR^ — #fc HgM (zryl/tf 

J > • irjr-fj, 6001-1590)^*»tCj:oT2jug/BltC#RL^i**4-e(i#R2(5 

(*ftfl|16) G418»^-^ — V^^tL/c b h2#&-fe#eefK-cDt:^-n ^>-f 1/ 

G418»ttT?Ml<ac*l*:fc h2#ftfe*KM'*«»-j- SA92BJ& (W23)( JWfe«L 
WI) ^lOOmm^*- U"eG418 (800/zg/nl) ^tTiliRigite (10%FBS. DM 
EM) Tig^L/io fc*A-o^-f •> Vfttiit^^^^ti'r^X KpPGKPuro (WHIT 
EHEAD INSTITUTE, Dr. Peter W. Laird j^t>##) £ h 5 >X V x ^ •> 3 >mjic$ij 
IBB*SalI {&mm T»«ftLfco *BJ&£- h 'J^y>ML, 5xl0 6 ^@/ml i 
4^«t^://K730ijyiA 7 7 7 - (PBS) KM LT^&lO/i gDNAfffc 

3 >-b;U (^£fc#ij l ) JSrffl^T^jfiTWflDOfco hnt: U — -> a > L/cilffl 

Jfe£rl00nrnr> + -U3~ 6ttt:«ILfc fl 1 B^iClO u g/nl® b" A - n -? is > 
(*>^'v,P-7255) fc«fctfG418 (800/zg/ml) ^^rll^l < hiii!X./; 0 2 

~3mmmz± ct^n --2oo«h**-o©*h <h lt^ t #>tz 0 z ©anna*- 
3o^^atco^r-en-en25cm ! ^5X3 2 — i ? u-teJb&M 

JSfc $ -t±-25cm 2 7 -5 X 3 -Ci*^ L/ct 1 ) XA9*H§£ £ UMM ltWlffiteMa Ltz» 100m 
m-> U2&(C*£ LG418<h t a -D7-<i/ >^#t;±iecD- Mft#it&T?i&* 

(D? n->T(ih h2#^fe^^f>ttwb- J .-n^>r -> * -j&<»A£ ft 

G418iffft&iie^T^-^>^^tl/ct KUSftfe^WfM-^flSft-i-iESIIBflaac ( 
E14/#14-36) m&J£<DGMZ&mmLtzigi&$X-mm~fZ>ZtiCJ:fy^ tb$k 
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->f-?T4 ^±*t. 1995) 0 G418IH£^ ^ftjjffl^ (7^7f^ 

^-»J jh>^;UJ:^^A) h7^r»>>iait5C(!:tt< 100nun-> + - Uicff 

ataS^UBJiat Lfco CcDlOOmm^-UtCEH/m-Se U ^B&G418'^ 

Kl6mg/Bl©«f*iS*Lfco l-2B^iC^±fe^ML l^Paim(cG418 »K^10 

#£b hl4##^^jyc7-^ (H3feW#H3) €:ffll^TFISH»«f L3to ^iil 

(**«18) t h2#^fe^^^^a'14#^fe^^K-^rlRl^(C^t--S 

16) tc*5 ^ T ^ L SliflJStt £n-><Do£PGl£^n-fc;U 

FIJI) ilH^i-fT^o/co S ^ o-te^Sk^lOB«l-it59«OC418»tt 

=i p_- ^<til^ LfZo :n^0^n--t:ol^T8// g/mlCD h° ^ — dv^ •> 
*fr#ift{c:3c&g^ £ ^<C3BPb1±£# L/;tC5s 45^ (76X) ©3D--^ 

SCtfcU -Tttfrtu PCl3&<«»t-5G418iftt«»$n^:b h2#*fe#ad»r 

$t>tc. b h2#ftfe#«^KW±0*^-^--a6^-tfcffiO^:J6. A9/#2 W23 
(G418itt±CD^ : ^;§fe#J16) ICO^TIipSTneoB (JSJS0J1) s PGlt^o^Tii 
pPGKPuro (HJte«16) ^o-y^ LfcFISH»«£frtt (ftMK£. FISHHifc 
:/o h=-;u, SSa, 1994) o A9/#2 W23T<2 (HJfe#jl2) TIMg 

©->^;W<t&lS$ftfco :ti(t b F2#?fefe#«»»f«-±©mflfrCpSTneo 
Hr4m<Di'ri-/M>W&ZtltZo pSTneoBtpPGKPurott^^ mm <Z>%1 
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m&Wmi?s pPGKPuro^p-y-CiipSTneoBfc^tii^tiSp pciT 
m^Ztltzmoi/ri-Jl/Oiv-Z, 2<ll4pSTneoB. — #©2i@t2pPGKPuro&& 
0->n^t*ibn5o C PGl36<««f#-Sb h2#&feft:£[$#BJr 

Jtte. G418itt± s ^a-n^>ri/>ii»ttJ5#icJ:t)T-4->^snTl^5Ci*< 

LTti-r-CiCh hl4#ftfe{*:«^KH-*«»LT^SG418»ttTT2«IIJiaasl-4 ( 
(40. 75/zg/mKDti^-n >»*Tflfe« (jfefifeW) ©G418»ttt*»«C!>« 

g/ml © G4 1 8^577 t> leSft-T 5 C <h fc £ G4 1 8ift& f5j ^ L X C ^ 5 d £ 

fC^T^o^o h h2»ftfe#fiB43'Wrfr&Of N t h 14#&fe&^#i^©&&{;l:- 
£ll£lJIt&#;PG5. PG15. PG16tCo^Tl4J&TO (1) fc«fc*K PGlSdo^Tti 
££>ic (2) tcfcOMlKLfco 

(1) PCR8?#r 

— filSS*JWtt#yy ADNA*»Si LTt h2# x 14#afefe#±(cff?E-r5i6 
(Genetic Maps, SafE) <Do*>. 2#Sftfeft:^-Dl^T{i (*«g«12 ; A9/#2 
W23) , USSkftffriC-^TM: (*Jfc«9 ; TT2/#14 1-4) ^ffSEMSSSSnT 

(2) b *y-tr>Xin si tu'N >f :/ »J ^ -tz — v 3 > (FISH) 

FisH^ii ammmiD tmm^. t b±wAz?ncmmLtzb<D$;7v--r 

&feft8Fr/n#<5tlS£ft^o (llJfcW ; TT2/S14 1-4) T?h>14#» 

fe##*W^D-^(CJ:0ffllKl$nfc8P^Wr^<l:. 'J^ 1**14 (HJfe0J12 ; TT2/ 
#2 5-1) T-h h2#ftfe»#SW^o-^(cJ:*jlt©$nfc«5»»frtH^(0* 
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(*Jfc«19) t h2#^^^W^SC>*14#^fe^^^^lll^{C^-r-5 

PG15. PGie^atiBx h^iOMit^ ICR£/ctiMCH(ICR) (B*^L/7tt) 
^ X^3cS£(C J: i? & fcnfcBaiJIMBjEKKfcrt: «9 10-124I&A L ES*B 



thSftfe* fc8fflte3nffi» <D$C <D& 10-50K 505fi~ 



TT2/ PG5 160 26 8 7 1 - 

#14+#2 PG15 168 15 3 12- 

PC16 223 32 12 3 6 3 
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^fitc4bH*T1t±]E (ICR) &*OSfe04 3 lCTT2ijfflJfe&$fe<D^£fe (.m&) 
fe<Z>»#©4>5. -Tttfefe. ESfflJia©mitt©aSE«)t»nSfi«:«Z3ET*oyi:o 
«HJ6tt CPC5. PC15, PG16) (^y^Mi^LTl^, m^v^^i 

ES*ffl^£**;* 5 v^Xlfo^fctf-S b hfit#©*ttJ 

(^Jfe#J19) + KPG-15 (9i®$$ ; PG5&3fc. 4- 

y^*10X) s KPG-18 (5i9it ; PG5&*. 5 2plOJO <2>2Elc*f LT. PB 
StC^L/ct hjftt^T^y * > (HSA. ->r-7. A3782) tT zf*s<>b (MP 
L+TDM Emulsion. RIBI Immunochem Reseach Inc.) t LTO. 25mg/mlCDHS 

AStt*i«L0.2ml£$&8ELfc o ftffittlW. ^SBftO^^T^^J:*)* 
iftlU jfil» + <Dh hia^/zi^fect^b h t/i# ac *§f*BLISAft£ffl ^T&tb L fz ( 
**fc«14#JRD o 50mMOK»-K^7k*'<-y Vr-pH9.61?«1RLA:ttfc h£t& 
yctt-^lftf*: (VECTOR LABORATORIES, INC. , AI-3060) £965\T< £ o 9 4 $ — 

^^rtiiW (VECTOR LABORATORIES, INC.. BA-3060) £7JD>LT^ h L 

£ ^(-b'^^>jt9ifb^;U^^^^-^<hTb*^>DHO^^^ (VECTOR LABOR 
ATORIES, INC. v "Vectastain ABC* -y hPK4000) ^iDX-T^ >**s<- h LfcfiL 
^U^r+i/^— fe-SHt LT3, 3\5,5' -7- f;K>fi;> (TMBZ, 

K ML-1120T) ©iSSjtaJCj: D^^?g^^450nmcDn^^Tl i FML/Co fit 
§y£ftf-/c|g£}fozg^gE£n(Z>b MgG (v?'^. 1-3889) <£;£fm<h L Xjfo 
»*S*LfcPBS^fSfc»WK:#i*Lrt:o ^ Mlcol^TKSOmMcOKBft-KKTK*^ 
-7 r-pH9.6T*RL/i:*i;b MM^X^y ^ cr-^/l/£t#; I -63 

85) ^96/tv^^n^^^-yu- H-3--r-f Ifim^***.. 

jf«38trtt h /zil^Xftft: (The Binding Site Limited. U 
P008) ^Mt^^^-K^ TMBZ (££^-^5^ K ML-1120T) <D 
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*Q<Z> b HgM A/if J > - 9-5 — il, 6001-1590) £girp£ L^Xlkfit O 
M5905) *aSftLA:PBSTfl:|IBW(=*RL/to ^©IS*. 2<i#£t>ftg 

L/c IS 8 3D o 

»7*. *y G 1 5 b htaMI (E L I S A) 

IgM (mg/1) Ig/c (mg/1) 



0.19 1.6 
8 B g 0.75 1 . 7 



SS8^. +>7T^XKPG1 8tCDtMtM» (ELISA) 

IgM(mg/l) Ig/c (mg/1) 



&l£flU 0 . 2 9 0. 5 7 

ftffilft 8 0 1 3.4 0.87 



b M4#^fe»frM-*A^y ^v^xjto/Sii^^^iaHSAb h«t# 

X (K9, Kll ; *tCTT2«ffJBl*3-2Eb* N 5*(i**l* # tt50Jk 30JO (C*t 
LT\ i»79B, 93B. 107B. 133B04E (K9) x *fcte£gfc74B. 88B. 
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HI B (Kll) ©SiHliCfcfcfJ (*Jfe«20) <fcfil«KHSA3:ftffiL/to CCD*y 

iot*HjL/: (^*fe#J14#J&) o 50mM©tt»-«»zk*'<v 7 r-pH9.6T^ 
IRL^HSA (->^^ A 3782) £96/tW ^P^O-^U- M:3-r^>/ 

> ^ i 08007E) ^Mt^y + a^-hl/:!, '<Jl'***>¥-lrm'Mt L 
T0-7x-L/>^7;> (OPD. ^ ^ K ML-11300) ©State «fc 9 

»*Stt*490nm(Z>iR*«7?i?ffl L tz Q HSATSl£ L^>77^ Xlfa^^OJn: 
HSAb HgG©*ffttfeffi8Lh#LA:o » JSRICR^XTWu HSA&g&cDftHS 
At HgG©#ffit*'<y > FK^of; 0 (3&17H) tC.^L/co 

* 1713 tc ^ r li* > 5 v ^ X KHSA£feffi L bO0^ *ft$f& (*490n 

9>r£t$©*y -5 V^7X (»££>j3 N K22-7 ; ^2$10X) «fc £ «lfil U ifa 
» + ©t htt#A«£BLISA&*ffl^TttfcbLrt: (Hft^J14#flS) 0 50bMOjKK 
-y 7 r-pH9.6"?T*JRLrt:tLfc Mrttt A # * *ia# (VECTOR LABOR 
ATORIES, INC.. AI-3070) £967^ ^o;^^-7'b- Me=J— r-r >?'U 
IftliMtt*£an;t. &l^fc-;**->«S»tn:h hlfcf* A (VECTOR LABORAT 

ORIES, INC. x BA-3070) =l h L $ h C Wb "7 -fr fcf 

***^-4?£Tt"S>>DH<!:©«£# (VECTOR LABORATORIES, INC.. Vectastain 
ABC4- -y h PK4000) £JtaxT-r b L/;^ ^t*->^-4?SIt I 

TTMBZ (££^-^-f K ML-1120T) OgSiD^ <t t)»*?Stt*450ninOffiA* 
TflMELfco *M!$nfcA«£Ro*KKfc©h HgG (->^'v. 1-4014) £Si 
*i L^^^Jltl»^iSJ!iDLfcPBST?aB«tc»f?L/io 180ng/ml<Db h IgGte*§ 
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5aM»©*y 57<)X (HJ6«13. K2-8. *>5*£(370X) *j J:tf9jiEtScD* 
^57^X (H»«13. K2-3. K2-4. K2-12. 5*fct*n**n50Jk 20*. 
80X) «k*)«iliiLx Ifll7»*® t htit#x^£ELISA&£^T&ajL*: (XttM 
14) o 50mM©&»-jR»7|c*'<y 7 r ~pH9. 8T*« Lfcgt t A:«-f*E; 
fle (VECTOR LABORATORIES, INC. N A I -3060) £-96yt^ * a 9 4 5 -7 Is- h 

(VECTOR LABORATORIES, INC. . BA-3060) &lmx_X^ h L$ &l:t't 

f-Wfc^-fr fc^U**5'^--Hr£Tlfy VDHQ£^# (VECTOR LABORATORIES, in 
C Vectastain ABC*»y h) &1m?\T 4 > * x.^- V Ltz'&, TMBZ (££^-^ 
K ML-1120T) O^jD«Cj:0**ffitt*450nin©!ia*K7?ML/i:o ftniS 

ftfzKm&ft-ommmftKDt Mgc cs/^v. 1-3889) ^^ch L-7'v-XI^IIi1t ; £• 
^taLA:PBS^&^^&^^L^ ife** (^ 9 ic^Lfco 





mmm cel i sa) 




Ig/c 


(mg/l ) 


K 2 - 3 


1 2 


4 


K 2 — 4 


8 


5 


K 2 - 8 


2 


5 


K 2 — 1 2 


5 


6 



Sfcfc h2#ftfe#»fM-*«ftLfc4'y 77^7 (IMfe«13. K2-3. &J:t>*K2 
-4) (C^«66B. 80B. 102B<D3\sUzt>tZ*0 (3fcJte0J2O) <hlH|SliCHSA^^S 
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LtZo £tz*S X CK2-12) C£&63B. 77B. 91B. 116B04I°I(C^ 

tzK). CO + y 5 -?VXlilimtp<D\lSMZMlt2> b h it** * H^ELISA&M «t 
&ftL^ (*JW«14#JISD o 50BM©KK-tt»7k*'<y7r-pH9.6T?«RLfc 
HSA A 3782) £-967t^-f ^n^-f^-T/U-Hcii-f'-fVrU & 

ftl^t'tfVtiStt hft&rtSjJ^taft: (VECTOR LABORATORIES, 
INC.. BA-3060) ^iD^r-T h L£ t>(C b*:*^ Wi^^b^U^*^ 

#—Mt7 t'y >DH©«^# (VECTOR LABORATORIES, INC. x Vectastain ABC* -y 
h) eD^t^>+a^-H/:t, v^--tfSK<h LTOPD 

K ML-11300) O^iDlcJ:tl^^^490nmCD^7feSTr^ffiL/Co HS 

#*N&ICR-e^XTfcU HSA^^cDtaHSAh h a; «©*<I5tt^< v ^ > 
Tb htttt a: U S &C(iHSAttJl««fc(c»LrSLl^«^Wfc h 

army m^^-cyv k-tsk» 

(^ttfBJ21) JC^-CHSAT : £iS£L*:*> 5 v ^ XK9^ ££gU36B g fCjftffil 

:7 >r 1991> *ciE3tlfc#ffit;:ft^ S^D-v^fflJ^i: LTii. Sp-2/0 
-Agl4 (*B*M2j&. 05-554) £<£fflL/c Q i£#&MORIGEN Hybridoma Cloning 
Factor CHCF. sK^X-r-y^»>» ^lOXiSJD L967t^ U - h 8ft ic £ £ & 
3B&i;rig^i£|cG418£lmg/mlfetoL^ l-3iHBlSIISfeO**±fl|J& 
BLISA&TAWrLrt: (j5ife«14#Ka) 0 «(i50mM©iftBE-ftK**'< v 7 y - 
pH9. 6T#|RLfc4Ftt h /zfjl^X^y ^ P-^l/i/tte O^T. 1-6385) £96 
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^•^^yu^-^c/^-^^ift t b fim-?V Xififa (The Binding Site Limited. 
MP008) *MT^+^-H/;^ Sli LT2,2-7^y i?- (3-^. 
^l/A^Xf-T^U >-6-xn/*>») >*T>^^A& (ABTJk KirkegaardftP 
erry Laboratories Inc.. 04-10-17) £ffiOT&li} LlMcDm&V * Jt>£'MtZo 
rUtCo^Ttelafc b r$k-*V**J 5 0-*-;l/ta# ('>/7, 1-6260) £-96:* 
-e-<^n^>r^-^U- hiczi-^>f v^Ls PBST'^IR L^^^iD^. &O 
T?^l/**S/^-i?«Kttt h riB^^^tft* (7r-^>^*>, 08007B) 
^-ia^T-r V^jl^— h L/i^x ABTS (Kirkegaard & Perry Laboratories Inc. 
. 04-10-17) M^TiMiL 2<I<z>b HtffcftrWlBtt^x^^fco 

C^Jfe#]25) b h2 Sftfefl^A+^^Sxa^Ofc ^ »J 

i^r>r^>f^, 1991> iZ^ZtlfzjD&lzm^ i ^n-v^ffl^i: LTte. P3X6 
3Ag8.653 (^B**am. 05-565) £{£ffit^o ^S«tJ=HCF (#9X4 • 
» *10X^iDL96^:^U- MOlfc^* *ai^, 3 B lCG418£lmg/inl 
»m L, l—3jllB*ft L a a — -3&<tB^ L ^ x /U2>i£#±7jt£BLISA&-eft? 

tffLfco ELISA&te (jyts0J23) £ RMSMcfrtt^ b hftft«*Btt©^ 
^2ii^/c 0 - 

(^»&J26) G418if&^-*>^£ft^b h22#Sfefef*©fcf A-n^* -> 

G418»ttT««$n^t h22#*fett*«ft-r-5A9aBl!a (A9/#22 r 2 ; ^Jfe^j 
Coots (**«16) iR|«tt^Tt h22#^fe^Ob^-n^ 

">>WtttwJ:Slf^-+->^fTo/io r 2#Bfl£(CpPGKPuro£iU^ hn^U 
-5/ a >LT?i6»tlfc^SSSS[»Jii8tt#3D — — 200fi^K*— oCD^li U 3 
oO^S (PK P2. P3) LT^^v^xA9|fflJIS^CD i * n-fe;M£ 
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A^-fT^o/Co PI J: 0 6®. P2«fc*}H@ N P3 J: *) 3m<D~mmfflM& 

? n — >a<f£ip*ifc 0 W&Ltz—MMMW$&? n- >CD9 -£P3£^cd6-1£ ~ ^ 

h 22#Sfefef*j&< $ 6 t* a. - p v -f > vBttite^fc J:^-^^^ nr I * § 
CfcSrttffiL*: (*tS0|18> □ $ ? v-kJlty»&tfkmm£<DWi&{* 
tBftUcfrttofc,, *<D*M^ S ^P*A/^AllB»K28^©G418Wte3P^- 
A^SLfco Ctlt>CD3 a— — (COl>T8//g/mlCD h'jr- a^-f 
CXifeLrt:^ $ Z\z\ZBr$mmLt:£ 2Hi (75JO 03D--^i#L 

oss-fe#©*3&<SfA$nsc: <t^s>. Mif5t#iSfE^^^<cfHi^(c^A^tL-5 c 

<fcfcU 6-lA<«*-r5G4l8»1*««$nfct h22#*-fe#a<£ t>^;:t: 

(**«27) bh^lMI^tS'Wyj K-v^&Ofc htti*ffi«oJSMg 

(*JW»J15) i:iJ^TD(i$nf:thttMi (IgM) «4t*'W^'J K 
H4B7 (HSA#^ffl) &tfH8F9 J: 0 . ISOGEN 

^ILtv *fitRNA*fl*»Lrt:o cDNA Ready-To-Go T-primed 

1st strand* -y h (Pharmacia*!) 5/zg©«RNA*teffl Lfc 0 PI 

^n/-ccDNA(CoUTTI5(C^: L/^-/5 (Larrick£, BIO/TECHNOLOGY, 7, 

934-, 1989. tfordt). Int. Immunol., 1. 296-, 1989£3MS-«::ffc83D (C£9PC 

CM1 (t MgMS?MK#> : 5* -TTGTATTTCCAGGAGAAAGTG (E?i]#^ 4 5) 
CM2 (ELL) : o -GGAGACGAGGGGGAAAAGGG (E^JS-f- 4 6) 

HS1 (fc bmmvimMW : 5* -ATGGACTGGACCTGGAGG(AG)TC(CT)TCT(GT)C (E^IJ 

##4 7) (moms®}) 

HS2 (p|±) : 5' -ATGGAG(CT)TTGGGCTGA(GC)CTGG(GC)TTT(CT)T (E^iJ#-^ 4 8) 
(16SO^^^) 

HS3 (|sl_t) : 5' -ATG(AG) A(AC) (AC) (AT) ACTCGT)TG(GT) (AT) (GCT)C (AT) (CT) (G 
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C)CT(CT)CTG <E3*J*^4 9) (6iumcDM&m 

H4B7. H8F9^SC. 10 g^PCIUiHSi x CUU HS2x CMU HS3xCM103=g 
0:/5^ v-CD&^^JCo^Tm^ (94°C 15K 50°C 25K 72°C 355\ 

-etL-enHSlxCM2. HS2XCM2. HS3xCM2c7>^5-f ~* — T'WmmifgLtz 
Kft#teKti5E|«. 30-*-* 0 1. 5XT#n *{b 

xf-^^A^fef SCfcKJiDtfttfiLfco ^<Z>^m. H4B7(Co^T(iHS3xCM2 
■e-7?*&490bp©iiM«!li<ttE$tlfco Site. H8F9IC-3^-Ctt. HS3 

■es««t«Lfc (aKAfr«Krieiii«. sou- **;io o ^©^m. «h£«h±^ 

M%fc^~*TJ\s^ mWk&D' << *->T4 V 4 5^ 1995) O^ftlCftl^ pBlueScrip 
til SK+ (Stratageneft) ^< * ^ -CDSmaIS&&(C ? n -.=. y ? ttz 0 
mAZtltz7^X* K<D?^#2> #3. #4 (H4B7) % #1U #13, #14 (H8F9) IZ 
ot*T\ Si&^7fe->-y (Applyed Bio Systemft) lz£ty^ J#fl^«7<Z>& 

£tlT^£ fc h4fc#VHffi# (Marks£, Eur. J. Immunol. 21, 985-, 1991) % 
JHfS^ (Ravetch£, Cell, 27, 583-, 1981) (DWffltitiSLLtztg^ H4B7. H8 

(*1S«28) b h^/cll^^f 7 7>)XM^^ t hia#/c§JicDNA 

flfcLfccDNAICoU-C* TISOy^-fT- (Larrickt>, BI0/TBCHN0L0GY, 7, 934 
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- 1989. Whitehurst Nucleic Acids Res., 20, 4929-, 1992 £-#%tcfFSg) 

-8«tt)flS(|fLfcfl1 : «**cDNAR^ (SU60J1O) ©TT2/#14 3-2fi**y5^£ 
XK3-2-2«fc?}ffi»L/rlWBlS*cDNA*ffl^fco 

KC2 (t MgKtSSfitt) : 5' -CAGAGGCACTTCCAGATTTC (R7U#^ 5 0) 
KC3 (H±) : 5' -TGGGATAGAAGTTATTCAGC (l£?iJ#-5§- 5 1 ) 
KVMIX (t Mg/c«FlSE««) : 

5' -ATGGACATG(AG) (AG) (AG) (AGT) (CT)CC(ACT) (ACG)G(CT) (GT)CA(CG)CT 
T (m&m^r 5 2 ) (3456a®jg««l) 

*( >M:*<DtfcH©£X*<( )rt OUf^l^^ b ^£ § C i ^^t 0 

PCRteKVMIXxKC2. KVMIXXKC3^ => 4 -<Z>m&€r£>itX*9iX:i5&. 55°C 
15f*^ 72°C20&\ * > i/U v ■^Hf-f ^ ^ -9600^ 

ffl) ©*#T?fif^ofco *i«*«ffttl.5XT/f D-X*ft*tttft N Aft-X-^i^A 

420bps (KC2) x #>450bps (KC3) ©S3 ®*«j£fta<*ffl $ ttfco 2*1 

tis £ffl£ (itfe^^HH^- a7;k SISIfcttlf-f i^f^-f 7 4 2, 1995) cd 
Jj'&iZ'&\<K pBIueScript 1 1 SK+ (Stratagenefct) * -CDSmal&SHfiBcoR 
VSPfeiC^ o-->^ L/Co «M»©»A$n/!i^7X; K<D o ^KVMIXXKC 
2**©VK-#l^'n->iaffllc-^^T, S»»*i/--!r>1f- (Applyed Bio 
System*!) CJ:*), J«fIl£«r<Z>£££?»J£&£ L/^o *§ £*ifc&SK?>It* fc hlg 

1-Tic$g^$nr^^ t Mfc{*V*«« (Kleins, Eur. J. Immunol.. 
23, 3248-, 1993) , Jycffi (Whi tehurst t>, 1512) © tittt L fc*g 

V/c37 7 ;»J», J/c40ta^b^btt5:«bA<fl«Lfco CCD^m 
(i. t K2#ftfe{t«»»fM-«r«ft-r5*^ ^-^xfc&^T, ^nclMIWfc 
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r**^ a«i©t*tfK 

(SOfcWlO) Ofikaililt»©4-y (K15A*> J;tfK16A ; l-4*3ft^ 

lcffiC>BLISAS*ffll>T*Hl Lfio 
[b h IgGlCDftJ^] Kt hlgGtn:#('>^v x 1-6260) fcPBS-CWRU 96ytv 

i/^~tf»«Lfcttt MgGUft* C7 7-5>5>*>. 08027E) *3Qnx.T-< >4=- 
a^-hL^ TMBZ (tt^-^-f K UL-1120T) J: t> 

450nm©!R*Jt-CMLyto ft St 2 ft b MgGl 1-3889) 

*mmt L^^xjiii»*j8iipLfcPBs-t?aPiw^«RLyi:o 

[b M«C2<OiW*] !/ib MgC2ft# 1-9513) *PBST?#II? U 96^v 

•>^— fe*«»Lfc«tb Mg0ffc# (^7, A-0170) ^Mt^V^a^-M 
fcSL TMBZ (ft*^-^* K ML-1120T) O^jftliC J; *) P?g?£t±£:450nin<Z>K 
Tfe^T'fFfflL/Co ffii^n^I^t HgG2 (i/^T. 1-4139) L 

Cb MgC309JjE] $fcb HgG3i/t# (*>^7, 1-7260) fclOOnM^U 
* 7 r-pH2. 5T?»RL5»Paiaffl7?*»LfcSfc. lOOmMU >S?^<7 7 7 -pH7. 
0-Cl<M&tc»KU 967^-7 ^P^>f ^-^l^- h^^-f >/L/; e jftLtitK 

08007E) *1mz-X<< h L*:&> TMBZ (££^-^5-r hs ML-1120T) 

IgG3 (i/^v, 1-4389) *HHt,t L^OX!(tL»*j8JinL3tPBS7?a»W(C»|RL 

[b HgG4CDffl*] irtb hlgG4tt# 1-7635) SrlOOmM^ U 5/ 

y 7 7--PH2. 5-e^L5^Pa1*a-e»BLyt«. lOOmMU VS^'y 7 r-pH7. 
0T10^(C^|f?L. 96^v^ ^n^>f h*3-f--<V^L/io IflI»R 

2^T^U**^-4*«»Lfc*tb h IgGft<* (7 * >5>* 
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08007E) Zin^X* h Ltz'&. TMBZ Cffi^^-^^ K ML-1120T) 

©SlntcJ:^»*Stt*450ninC!)!R*ftT?ff«L^:o WSIStlfcftKfEfcKD fc h 
IgG4 (->^ 1-4639) Lv^Zl(il»*»J!)DLfcPBST i aBfl«I(c»«L 

/Co 

(y^v, 1-6385) £963*: tufj He =i * >^U 

Ifll»K»4*iDiL, R^-C^yl/^+->^--tf««tltt h^l7^7^ (The Bind 
ing Site Limited. MP008) ^tinHX-i a ^- h L fcSU ^/I/** ->^-Hf 
^MchLTTMBZ (££^-^5^ K ML-1120T) ©*JntC J: fcH^Stt^SOnm 
OMTML, fl|*!l$tLfc/£«*l*ofi*|!Eftl©t MgM frii J > • 
6001-1590) ^r^ci: L7»>^ii» (*>^v. M5905) &mimLtz?B$ 

^^lO^^ ^ ^<*XK15A<tK16A©2«f*"CIgGl, IgG2, IgG3, IgG4 
CD f^T cd -9- y ^ 5 x *j J: IgM4<tt£b $ ftfco 

mio^ 5 v^X*© t KtfcttlgGlfy^Xfc^tflgMilK (EUSA) 





IgGl 


IgG2 


IgG3 


IgG4 


IgM (mg/1) 


K15A 
K16A 


2. 25 
' 0.30 


1.96 
0. 69 


0. 17 
0. 10 


0. 43 
0. 07 


7. 09 
0. 87 



«afeM30) t h22#^fe**«»-9 w 5^^xEsseBa* ctt2) <dwl» 

t h22#&fe#£&^£^XBS*fflJfe (TT2) SX#CD*:a6. Jfefe#«^IHBHa 
iLT (SIJfe«26) T3l»Lfc6-l (A9/#22, G418. t° * - n -7 ^ > >W&) m 

D7^y>-MTM <5IJtS«9) ©G418i»tttt»ROiii^iH*tC(Ttt^^o 
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0J2) <hlHim^<T^o^o t h22#»fe#©«*Stifcf a -dtV ->>»tt»PG22 
-l*col%THT© UK (2) KJ:$5MBLfca 
( 1 ) PCR^tff 

tr^-o^ i/>Btt»yy adna^^m^ lt t h22#^fe^±(r^-r-s 

(Genetic Maps, fuIS) <Do*>. C^MM 2 ; A9/822) T#«£*<ltffil$ tl 
r^510«©^^-f ^-JwO^TPCRiiB^ffttofcJB^ (SJfe^j2 ; A9/#22) 

(2) W>7uy h#?#f (SSJS«2) 7f^Lfc*S«c|iei^ t h Llgg^J^o 

^-f '>>W&TT2*ffl0SJ*PG22-lfi*Or> r ADNAICO^-Cffo^o J&CDg** ( 
*19g|) tr^^- 0 H^fflKDNA^-Jfr&^Lrtio PG22-ltC*5#£'<> K'**- 

©22#5fcfe#tt«ft^icPC22-lir^A$tLfcC <h3&<«HS$tlfco 
EUKZ>SKK«fc *} f^-o^f '>>WttTT2«BJSa»PG22-l«h h22S»fe#0 

t h22#Sftfe**:€:«SF-rs^'>XES«Bl!&« (TT2) j^fc>©**5 

(*jte«30) t h22#«!fe#^«#LT^-5c<t*<ifii2$tifcfcr i 

-o v>i»ttTT2*IBaa*PG22-l*dt#SX h ^<t*3iUlfs ICRS^tiMC 
H(ICR) CB*^U7?±) tt«^^X©XiE^«fc Off^n^8»Jia«JE(C|Efe3tt) 

«SS5*a31^2.5B©fiaiCR^«2;^ (B*£ l/Ttt) ©?Stcfi-«©^ 

*>5tt«©*g»£ (^11^) izm-fo #f266fi©&AIE*»«[LfcJ|gS. 36 
E©^T^xd<Si^L/io ^-^^I^ii, ^fefcfcUTTtiiE (ICR) fe^CD^ 

fe©+tcTT2aBj!&ft*<z)iF^fe c»as) $m#>z>tiz>fr£-ofrtz& *>mEznz> 0 
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-^^^ t N22#5fcfeft:*«ft-j-5ESjBHiatt (TT2i^ N PG22-1) 



th»fe# *:8*0fl&#fJE& mcr>& -20% 20-50X 50-80* 



TT2/#22 PC22-1 266 36 8 



14) «Cfife^ELISA^ffl^Tfi*L/= 0 ±«2 y^O + y^T^Xi^ML, 

^P^'J>^M» (VECTOR LABORATORIES. INC.. IA-3070) £963tv-f*u* 

t hft$/Dr-'J>;«ft* (VECTOR LABORATORIES, INC.. BA-3070) £-#ax_T 

# (VECTOR LABORATORIES, INC. . Vectastain ABC* *y h) ^Ao^T^f >*^"<- 

TMBZ (ftS-S-^-r KML-1120T) ©SinKC «fc 0 »*S*fe*450nm 
©«R#;*-eMU »M$tiyS:A«a^o»KfEftl©fc MgM (*B*U!^ Ul 
3200) &mmt L^^^Jta»^*JoO/tPBS-C«:BW(c#iRLfco «**»12* 
ir^fo CCD*S# < k*3 22#»!fe#^«^5^>7-r'>X{C*>l^Tt hR^A^ 
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^57>)X IgAGng/l) 



KPG22-1 50 12 

KPG22-2 50 18 

KPG22-3 20 24 



*>^^X (Xtfc«3U KPG22-3) lc£&79Bx 94B. M0B<D3^{Zt>tz 
*) (I^SfeWO) <tlH*twHSA*ftSELfc 0 lfll*+©fc hSt#A*S£ (HO£#J14) 
fcftl^BLISAft £rffl l*T«* L fco 50nM©«»-«tt7K*'< t -pH9. 6T5 
tfg/altcS&JRLfcHSA A 3782) £96*:vf ^ n ^ -f * U- h tc 3 

AMia^ (VECTOR LABORATORIES, INC. . BA-3070) $rtaz.T4>* b 
£>{C t*^-^ Wt^lMf^TU^+s/^-^ < tTh*^>DHOH*#: (VECTOR LABORAT 
ORIES, INC.. Vectastain ABC4^y h) £im;tT-f * h Ltz'&, TMBZ (ft 
£^-?5>T K ML-1120T) ©aSJO(CJ:O»*Stt*450nm©i!R*feTSFtf Lfeo 
HSATftffiLfc + ^^Xjfafa^OftHSAh h AIIcD^M(i^g^±#L/Co 
-#*NK<t L*:ICRt£ XTtt N HSAfeaESfeOjftHSAt htatt A . y 

* 5 v^;U£tfl«!>THSA*ftS^T^&©B»£. ffi|*ii450nmlC;fctf Sj&jfc* 
£^Lfc 0 Cti^lSIJ:^ t N22#Sfefef*;£«*#-f * * / 5 v ■> xic&^T 
t hiii*A«iae^<«ttL; ^ t>(C{iHSA5tj^$«(C^fLTtft^#M^t Hg 
A ©S#*Bi±|?Lj&<jg c 3 C <fc $ tltzo 

(*!fef»J34) b h22#&fe#^A*> 7V)^b©t hR#Slft££'W :/ 
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* * xkpg22-3^ ^>^m\zB g izmmzm o ta u ^p- -?mmtmj&m& 

u » y^^^fpAPL iMt-fxvf^^, 1991> iclBStUc^&tc 
m\ i ^a--7gffl§£<h LTfcU SP-2/0-Agl4 (*B#&[|§|. 05-554) £&£?L 
fco ^S^icHCF (i7 • "7-^ » ^10»ifDL96^yu- h5^(Z^^iA^. 
1 - 3ii »«« L n d « - fH 3! L tz V * ;U <7>^±/j| £ EL I SASrefc? #r L o 

^fe^i^g^ Lr (^^j26) -C^L^:6-1 (A9/#22, G418, - 

^^©rK-^-^LTl>5G418^^TT2$fflJ!S^l-4 (HJ(iS«9) *ffll^ 0 

n Hr;H»^»fc «k # h" ^ - a v >ljjfte # ©SR «o. 75 # g/ml ©h'^-Dv 

as*- 5 c t h mmic&iw Lx\,*&zt &mt&ztitz 0 -mmmm& 

PCR##ftc.k*)te&L,rt:„ -fijB»J»ttttsyy ADNA«-#S<h LTt b22#. 14 
#^fe^±iC??^E-rSitfe : P (Genetic Maps, iff IB) ©9^. 22#^fe^tCo^ 
Tii <*««_2_ ; A9/#22) . 14#M#i:oUt(i (X%0j9 ; TT2/#14 1-4) 
Tff|E*<«tSg$tlT^4S--r5-f ^-Co^TPCRifW*fTteofci|fS£ % 22#& 
fe#t£o^T<il0ltCD?t»3a<Dv — rt — (D22S275, D22S315, IgA) % 14f% 
fe#iCo^TtiTT2/#14 l-4(C^L/c^TO^-^-^Eij$tl^o &±CD* 
«tcj:«3 % ?f ^n^-fii»ttTT2iRHlia*«t h225Sfefe(*«5>BfK". 14#&£i& 
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ft LTU £ C t a<*KlS tL/cG418, b*^ - o > > - «BttTT2iBllfS*PG22-5 
h y ?£*)fi:5J:tf\ ICR£fcttMCH(ICR) (B#? UT*±) itftt^ X 
O3^S£icJ:0^^n7t8^89a^JE(cK*/w0l0-12ii^AL^o ES*ffl§£ffli£ffe ( 

**5fM?<Z)R|i£ (*13«) [C,Tt-r o H-302fiCD££AE*Sf«Lfc*gm, 16 

vl<d=¥-?*? *&m$LLtzo **?mm-z. ^fe«c*>^-cs±& cicr> 

C b h22#^t5#«^K^2&tfl4#^fe{*:«^«frit*«ft-rSBS 

*H8S& (PG22-5) (i + >5Mi^LT^5, "rtt*>5 ^ * X<S{*©jE#*& 



3*13* b N22#ftfe#tl4*5ft'6fl:^ff»-r-5TT2iBJia*^€>«>+y 77^ 







ES*B)&£&AL 






b 








—20% 20-50% 50-80X 


TT2/*22+#14 


PG22-5 


302 


16 5 


3 2 0 



CMMmW b h22#ftfe#«»*fM-&^ 14#5fefe(*«»«rJt*|5|«Flc«» 
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C*Jfe«36) © + (KPG22-9. 10. fcJ:tfl2) (C*fLT, HSA^ft 

&Ltz a KPG22-9iKPG22-10(C{±^ailjffl«TftffiL. ^ ©2iBra , ISfe(C$glftl Lfco 
KPG22M2Ktt£«7iStS<h92H«©2ttfcffiU 2«I©ftffi<D2iSM&K:ff Jii 

Ifil«*eDfc hia^/ziifciO't hfttf: £>fcb h Al^h h tim&^-f 

36^ t htt#©tftttWCM;PBST»«Lfcftfc hft«^Dyj>;«fi:# (Kirk 
egaard & Perry Laboratories Inc.. 01-10-11) £r 96^: ~?<i 9 u & 4 $ — \s — 

^o^U >/z$8tft# (The Binding Site Limited. MP008) £jtax.T-f *. ^ 

^A/^+s/^— tfMi LTTMBZ (ft^-^-f K ML-1120T) 
OiSJaJCt 5 #*«tt£450nm©K#*-T?3Ml5 U *f£!£*irr A «*»o««BE 
fcQCDb HgM (*B:**!liSs U13200) £^«>*]|Q»£SJn L/^PBSTrlfcPgtfjtc^ 
SRL/ct>2><hi£&Llfr7i*©b M£#»S£#:«>*: 0 t h^^lifecta't bin. 
{*Att£ELISA&5rffl^Tr (f£Sfe#]29) *5«fcUf (*|feW32) <fc |5l*ilC&tib • ^fi 
Lfco #S**Sffl4*tc^o 5vi>x-ett AlS^MfiS^t t>(-^*$n^:o 

^^^^^14#^^^>t^^^-5ESiSfflISfi*^^ 77^{:fcl^b 

(K9) . b h22#5fefef*©**ffft-*-5 (H»«31) O+^v^ (KP 
G22-2) (Dtfnmtpcot htt(*A«^o/z|g$f#otn:#aiJS{i/<-y ^ ^5 > KU^ 
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IgMGng/i) 


IgA Gng/1) 


IgM, A (mg/1) 


PG22-5 


KPG22-9 


30 


2. 54 


9.9 


0. 043 


PC22-5 


KPG22-10 


5 


4. 96 


21. 5 


0. 333 


PG22-5 


KPG22-12 


40 


3.71 


7.0 


0. 048 


3-2 


K9 


50 


6. 66 




<0. 003 


PG22-1 


KPG22-2 


50 




17.6 


<0. 003 



(*Jfe#(19) T+ftl&LfzlrM 5 V^XKPG-15 (TT2ES ?n->PG5S*, ^ 

^ > (HSA. >>/7, A3782) i7'VaAyh (MPL+TDM Emulsion, RIB1 I mm 
unochem Reseach Inc.) £ ^rM^ LTO. 25mg/mlC0HSA^?S^P^ LO. 2m]£-3 
EfeffU ^ifilL/Cc *fc^6ifi«© (SHS0J19) CD*/ 5y">XKPG-26 (TT 
2ES ^d->PG6S^. *>5^40X) ^bMlfCo JfilWtO^fc hfitfcS 
(*tt«14) {Cft^ELISAftTttttLfco PBST?#RLfcfrtt Y*J&yu7 
} )>/c£Mtn.fc (Kirkegaard & Perry Laboratories lnc. N 01-10-10) £963t*7-f 
^n^^^~-7 B u-h^^-^^>^L. ^Xifo* (*>^v. M5905) £Jn*. 

~7 X ) >jtfijitft& (The Binding Site Limited. MP008) ZrlB^X-i >*r^ ^— h 
Lfcfc. MgRfc LTTMBZ (££^--^5^ K ML-1120T) 

iD(cJ:^^^^450nmCD©7tJ^T : ML. ««$ftfc 
b MgM C^VUttV > • tt^-*7. 6001-1590) ^WtU^7i»«L 
fcPBSTISKtttcftHLfco /cl, /z«(z-3^Ttt (|g*«20) iH«i;Lt* 
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(K9) . b h2SS5-fe#0*.Sr«#-rs (f£$£0tJ13) ©*j<5v>X (K2-9) jfo 



BS*d-> 






IgM(mg/l) 


Ig/c (mg/1) 


IgM, /c(mg/l) 


PG-5 


KPG15 


10 


0. 18 


1.01 


0. 075 


PG-6 


KPG26 


40 


1. 52 


1.26 


0. 018 


3-2 


K9 


50 


6. 66 




0. 002J&T 


5-1 


K2-9 


40 




135 


0. 002JEJT 



(*te«39) t H2#*fe#:«^»fM-^«^5v^XBSiffl5a«* (TT2F, X0) 

Tte (39, X0) ©asfe#«fife^ftft. *^5"7^Xtc*>UTS**ct< jpfflnatc^ 

-y-r-f vr, ¥±*±, 1995) TT2F*ffl!&#£ (5 7 r -y ^ * V > j? j\,%±£ *) g§ 
A) *m^tzo 5 2 n^yHB^sMfcfc^tff a-nv>f yfl»tt#<D«R«:0. 75 
/zg/mlCDf a -n^-f 2/>«ft-eflfet± (SUfe«|9) ©G418»tt*ai^O«^<blRl 
«(c?t fc« ClOtt*^ L A: f * - >»tttt©tt3E*KliTT2Ffflfi 
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l0 7 ®&tz*)bmX"&-z>tz o Cn^Ob-a-OT^^ ?J 

ADNA^-SMchLTt h2#»fe#±l;:#ft-f sate? (Genetic Maps. BIS) 

(MM&M ;A9/#2w23) T#&6<5t^£ ntl* & 73 -f T-C « . FA 
BPU V«l-203W^^TPCRtf«*irttofc*§S^ 2^{C. 3®±TO 

ja±®*5ft(c:j;*K e a «o^>r >i»ttES«Bte«g (TT2F, XO) (it 

h 2#»6<*«^»f^*«»-r S £ <h fimfrtf>Z>tltz 0 

(**M40) b h2#ftfe<*«^»fM-*RJ#-*-5v>XBSttlia» (TT2F, XO) 

ttfcfcf jL-Q^-f S/>i»ttTT2FifflliattP-21*a}S^ h y ^ J: ICR£ 

£3 fcfflg&a»2.5B©{E&ICR"7*X (B*^^T*t) ©?«tcfr 

^6(-*j^TiiiK (icr) s*ofife©cfii=n2iiffl»a4*©#^fe cga?) a< 

K^L/:20E©-p^^ : ft^B^t,^tcS^fe©»^©*5 x "f ESffli&0£ 
C©e«J:*3 % t h2#Sft'feft:«»WrW*«ftt-SESfiBie=l* (P-21) 
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th&fe# Ltzmmm e>$k mom ~2ox 20-50* 50-90X ioox 



TT2F/#2fg. P-21 141 20 9 0 2 



C^!fe^J40) ©tftftltflijO + ^T^^ (P-21ft*. 4^5*1001^ K2 
-1F-4F) cfc^&lfilLltomot hSt^xMM^ (**«20) il^«(CELISA 

«***17*tc^-j- 0 {£ffi^£ES^j?S£TT2F<i:L-C£> t hft# a: 0^iife : ?;&<* 
^17^ 4-y 77-)X^ h httttxIMft (EL ISA) 



77>)X 




lg* Gng/l) 


K2-1F 


100 


66 


K2-2F 


100 


156 


K2-3F 


100 


99 


K2-4F 


100 


20 



(i*IJfe0J42) t F2»»!fe#«^ltfrM-^«#-rs^^xBSaefla (TT2F, X0) ft 
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(*ttM40) T^t>n^iai^> ^K2-1F, K2-4F (^(C^fecD + y 

gltLfc** 5^X + ©n2Fffl» **0fl3^ t*^£fe. 

£tLfc£#nnfett^v£X (K2-1F : K2-4F : 5E) ©f^X^ESJBIfi* 

*<Z>^feT**5^fefe£^Lrt:o Ctl^CD^V^XOKJli: Sfl&SLfcyV ADN 
AMo^Tb h*fe#8f>T-0«i**PCR^(c«tt)*rfLyi:o P-21 (j|lfcW39) T? 
fiF«£d<ll©*4XTC^3S©^^-f v-JCol*TPCRl*«I£ffttofciiei£. 10E 
*4E (K2-1F) x 5££*2E (K2-4F) fcfcl*TP-21Ttfca£ftrt:3fi©^- 
*-©#a£A<fltffil$nfco 15E©?^X©PCR<Z>»*£ (W21EJ) !r^-r o H 
*^#Jic^-^7- (0X174, HaelllBrfir, -=.*#>S>-» & <fc tf^tt / < y K <D 

^^EPT^L/co *rfl«(=»tt3 > h-v-JUt LTm*S ^K2-1F. K2-4FOFLM 

TT2FfflA3«tP-21 *<4=- ^ Xtp-emmttite^lz&fcL. -toff?-**© 

(*as«43) b hzmm&#VftmK&&»-tZ'TVxt$mte mz, xy) & 

(*JSW13) -rW&tlfi^y 5-7^XCD-5^K2-18 (SL £K2 

-i9 cuts ?^6ox) Rtfra«©#M^^«£££LT£Ku bs*bu}&&« 

©T-^Si^-rS^^tftitL^o TT2»flSti (40, XY) ©SftfeftfllfiJt^^oOT? 

5K2-18{Cfe%^T«ftW^» : f : iC^tLT^5nr«Btt^*§ 0 ^©ii£r* 
y 7-7^X^OTT2tt (»&fe. fctt) **»^tcJ:*)Sfl|Ltf:ICR (fife: 

pTtett^ * XftllOE© *3 £ lOE^ESfiBJiaS*©^-??* -5»fefeJ&^ L tz 0 

b h^fe#»fK-©«»*PCR^«Cj:t)»WLfco 5-l# (TT2/#2fg. . jg«g«12) 
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T#tt*<«tiB$ftTl>S2«©>f5-f (C/c. FABP1) (*lfc«l) 
SifiiU Jb»4iCDt KK#a:««- (**«20) £H«KELISAjS*fflOT*aL 
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Ig/c (mg/1) 


K2-1F 


#1 


- 


0. 58 


K2-1F 


#2 


+ 


84. 1 


K2-1F 


#3 


+ 


12.8 


K2-1F 


U 


+ 


15. 1 


K2-1F 


#5 


- 


0. 52 


K2-1F 


#6 


- 


0. 58 


K2-1F 


#7 


- 


1.30 


K2-1F 


#8 




0 90 

v. au 


K2-1F 


#9 




0. 56 


K2-1F 


#10 


+ 


28.8 


K2-4F 


#1 




o. omT 


K2-4F 


#2 


+ 


23.3 


K2-4F 


#3 


+ 


11.8 


K2-4F 


#4 




0.08 


K2-4F 


#5 




0. 06 



>ft^*i. «f^ft^«»jH2^^ftffi*i-feaEfflfla • -*>r r**-r >-i989. 

X**&:/d h 199K 5f t8*± ; A. Doyle and J.B.Griffiths. "Cell & 

Tissue Culture: Laboratory Procedures", published by John Wiley & Sons L 
td., 1996 o C^*flll9) <D±m*R$&<D*t ? (KPG06 ; PG16&3fc. 
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hif[l^£l^k*PBS4 3 T\ yJiy^Uy^^C >>r VTJri/T*- b (FITC) flltt 
fit^XCD45R(B220)tiL#: (7 7 -;>^i>, 01124A) -e*flJJf&£Sfcfe L /Co & 
fr&5 X^V Xfam&$t*PB$#T*\i**>&»fc\i MgM ir[# (7 7 -i > S> 
x O8072D) ^^U*f^«t LTt*^^>«Mfth h A «tt* (7 7- i >^ 
x> N 08152D) iEJfc X b h7t'^>7^ r3aiiJx»J > (y 7 

- ^ x 13025D) TfjfcfeLx 7 D— Hf>f h ^ h 'J - b >T7^>V 

FACSort) TlftLfco * tf:*MfR t LT t Ltt^ ICR^ * 

*>H«Mc#*f Lfc„ *220(c*S*Jfr^-r o gI4>tttt^b HgM . 2®3ftteCD45R(B2 
20) £*rT 0 B«Baa-e-*-"CD45R»tt (FITC) THt HgMRtt (PE) T?* 

(^£fc#J29) . (^SfefJ23) x (JSS0J32) I^Utb Hfc(M«* *«L A 
10«C^Lfc^T?ffjBS!) . K2-8 (SfefeMlSTfiUS!) . KPC22-2(mte«31-C , ftM) 

y^-r^-^ct opcr^It^v -tn^not hia^it^w^^^itiiiiL^o 

Kfc-nv ho-^t LT*+> 5^">XICR<k0«t^tyS:»ll***cDNA*ffl^/: o 
##*»©1S«0 t ^ - teGenbank^O -r- ^ ^ - X «fc 0 L tzi&m 

• K15A (fift) 

^^I^ffi : HIGMEX1-2 : 5' -CCAAGCTTCAGCAGAAAGTGATGGAGTC (ETUS-^53) 
HIGMEX1-1 : 5* -CCAAGCTTAGGCAGCCAACGGCCACGCT (VH3BACK£>2ndP 

CRtCffiffl) 

: VH1/5BACK (59°C, 35cycles, Marks £», Eur. J. Immnol. , 21, 9 
85-. 1991) , VH4BACK (59°C, 35cycles, Marks £>, BJgE) , VH3BACK (IstP 
CR:59°C, 35cycles, 2ndPCR:59°C. 35cycles, Marks t>, SJiS) 

• K2-8 (S«a:) 
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feftffi&m : KC2H : 5' -CCAAGCTTCAGAGGCAGTTCCAGATTTC (K^J#-^55) 
"T^^l^ffi : Vkl/4BACK (55°C,40cycIes, Marks £>, Eur. J. Immnol., 21, 985 
-, 1991) , Vk2BACK (55°C, 40cycles. Marks ffiK) . Vk3BACK (55°C, 
40cycles, Marks £>, mflB) 

• KPC22-2 mm A > 

: CAMIX (&T<om<D'?5<<-?-£m*Jl'tkT'm&Ltzl>(D) 
IGL1-CR : 5' -GGGAATTCGGGTAGAAGTCACTGATCAG (IWJ#-fl-56) 
IGL2-CR : 5' -GGGAATTCGGGTAGAAGTCACTTATGAG (Se?tJ#-^57) 
IGL7-CR : 5' -GGGAATTCGGGTAGAAGTCACTTACGAG (Ic^i]#-^58) 
"TgEfS#ffl : VA1LBA1 (55°C, 40cycles, Williams^, Eur. J. Immunol., 23, 
1456-. 1993) , V A 2MIX (55°C, 40cycles, Rr§BOWI I Hams V 
A2LBA1, V A 2JLEAD ***Mfc-e«£- L it t>©) , VA3MIX (55°C, 40 cycle 
s,*ilE©WilliaiBst»©fl|'&«c*5VA3LBAl, V A 3JLEAD, V A 3BACK4£-*?e;kfct 

;b-t±-T94t:i5#. ^n^ncDnJ^^^^^^-iC^L^T-- y >ra*i5». 
72°C20£k *ft?ft<D^m&m7^*^-tC^LtzV'< ?JUm >jn;b^ 
-*t. - "7 yUif-T *5-9600teffl) ©*ftTfrttofc 0 VH3BACK(Cfeij-^2ndP 
CR(ilstPCRcDii!iig#j£- (H IGMBX1-1 x VH3BACK) <D~T 3 «f v — 

$ (£££ : 470bptti£ s : 400bptti£, 8« A : SlObpftiS) <Z>*gffi£«) 

&ytltt&tii£tit£fr->tz 0 Ctlt>OJfi(BMI*!Itt % T^u-xy;I/i:*3prep. A. gen 
e ('<>f *5 v K) tcJ;D*l&&L*:^ HRBXftg (£« : Hindi I I-Pst U £ 
«U : Hindi II-PvuIK fitt A : Hindi I I-EcoRI) U PUC119 (SSiS) 
— OHindlll, PstI (SID % Hindll I. Hind . Hindi 1 1. E 

coRISflft U«) (c^n-^>^L^o *«£4S©»A$tt*::/5 * S K©?-& 
^Tco^O O&flJtc^Lfc^D-yft) ic-^T, e»^3fc->-y (AppI 

7 0 



WO 97/07671 



PCT/JP96/02427 



yed Bio System*!) tcfcfcx JftfitftoeD^SBe^J*-** Lfc« 

• HIGMEX1-2X VH1/5BACK : 10^ n->. 

• HIGMEX1-2 x VH4BACK : 8^ o->. 

• H!GMBXl-2(2nd PGR, HIGMBX1-1) x VH3BACK : 5^ n — > 

• KC2HX V/c 1/4BACK : 6^ d - 

• KC2HXVx2BACK : 7^ o->, 

• KC2Hx V a: 3BACK :4 ^ n - >\ 

• C AMIXXVA1LBA1 : 5^ n->. 

• C A MIXx V A 2MIX : 6^ o — > % 

• C AMIXxV A3MIX : 5^ cj - > 
»t>nfc^^gejiJ^DNASIS(Hitachi Software Bngneering) *c «fc t> #|ff Lfcft 

A£JU2^ n- » (C^^T^TcD^tCo^T»*f^^o/c 0 

4. K 2. 3©^m^feitcL^miJ^fI^^^^SN^CD{^DCDfHl^ 

^CDife^Z: (Ctj^ 0 U 2 (CO^Tt±Genbankf;:^fl£;ftTl>&£ 

V& DNAS IS tc <fc t) fr^Wft L fz o VH#fK* ii 
(Cook£, Nature gentics, 7. 162-, 1994) . V (Kleint>, Bar. J. 

Immunol, 23, 3248-, 1993) . VAWffrtt (Williams^. ME) ©*KS£l;:fi£<,^ 
&m*7Tl y-*t*i=»*lcEL3to 3<col*Tt* (Ichihara£>, The EM 
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BO J., 7. 13, 4141-, 1988) <D#g^fc|££ tltz&M&mm K t n i? - 

***DNASISi=<k5fttK iliKLTSbp^-a^SClt LTftSL* 
^(CieL^o DN*fcol>T« (Green£>, Nature Genetics, 7, 13-, 1994) T? 
«&$tlfc*fL^DN7 r * U-Kr«-i#>Le>tLSo 4 (Co^TJi 1 (V) . 2 ( 
J) . 3 (D) ®*£S*fc<Li;:. l^no^ffl^JWrM-tcfc^lr^/f^n^l^X 

w&i&m&t&tsiLtio D«*©4#^$n3ti3**ii«tcN««A< 

fig?;* ft, ^©¥i%<£>S£te8.7bp-?£ofc 0 5 (ro^Tii^Sie^iJ^DNASiS 
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mm 



V family V segment 



CDR3 



J CD) 



K15A 
VH1 



VH2 
VH3 



V primer Clone 



VH4 



K2-8 

V K 1 



V*2 
V*3 



Vjc6 

KPG22-2 
VA l 



VA 2 



VA1 



VHI-8 VRSSSWYEYYYYGMDV J6 (DN1) 

VH1-18 GG ITMVRGLITTD WYFDL J2 (DXP'I) 

VH1-24 APYSGRFDY J4 (DK1) 

VH1-46 ERYYGSGSYQDYYYYYGMDV J6 (DXP'I) 

VHl^JS GGYSGYEDYYYYGMDV J6 (DK1) 

VH2-5 SYFDWPDFDY J4 (DXPl) 

VH3-2I EGCSGGSCLPGYYYYGMDV J6 (DLR2) 

VH3-23 AHGDPYFDY J4 

VH3-23 DADAFDI J3 

VH3-23 SGWDY J4 (DN1*) 

VH3-23 TGFDL J2 

VH3-33 EGGYGSVGDYYYYGMDV J6 (DXP'I) 

VH3-33 GGYSYGYDYYYYGMDV J6 (DXP'I) 

VH3-33 GYSSGWYDY J4 (DN1*) 

VH4-34 RYSSGWYYFDY J4(DNl*) 

VH4-59 GRIAVASFDY J4(DN1*) 

VH4-59 GSGSYFHFDY J4 

018-8 QQHDNLPFT J3 

018-8 QQYDNLPIT J5 

018-8 QQHDNLPFA J3 

LI QQYNSYPLT J4 

A17 MQGTHLLT J4 

A17 MQGTHWIT J5 

A27 QQYGSSPTWT Jl 

A27 QQYGSSPFT J3 

A27 QQYGSSPLWT Jl 

A27 QQYGSSPPWT Jl 

A26-10 HQSSSLPQT Jl 

DPL3 AAWDDSLDVV JC3 

DPL5 GTWDSSLSAGV JQZ 

DPL5 GTWDSSLSAGW JC3 

DPL5 GTWDSSLSAVV JC2 

DPL8 QSYDSSLSGW JC3 

DPL10 CSYAGSSTLV JC2 

DPL11 SSYTSSSTW JC2 

DPL11 SSYTSSSTLV JC2 

DPL11 CSYTSSSTFV JC2 

DPL12 SS YAGSNNLV JC3 

DPL12 SSYAGSNNFVV JC3 

PPL 16 NSRDSSGNLV JC2 



VH4BACK 

vh 1/5 back 

VH 1/5 BACK 

VH 1/5 BACK 

VHI/5BACK 

VH4BACK 

VH1/5BACK 

VH1/5BACK 

VH1/5BACK 

VH3BACK 

VH4BACK 

VH1/5BACK 

VH3BACK 

VH4BACK 

VH4BACK 

VH4BACK 

VH4BACK 

V k 1BACK 

V k 1BACK 

V * 2BACK 

V k 1BACK 

V K 2BACK 

V * 2BACK 
V*3BACK 

V k 3BACK 

V k 3BACK 
V*3BACK 

V * 2BACK 

V A 1LEA1 
VA ILEA1 

V A 1 LEA 1 

1LEA1 
VA ILEA] 

V yl 2MIX 

V A 2MIX 

V A 2MIX 
V^2MIX 

V A 2MIX 
V^2MIX 

V A 3MTX 



H4-10 

HI -7 

HI -6 

Hl-2 

Hl-10 

H4-14 

Hl-4 

HI -3 

Hl-3 

H3-3 

H4^ 

Hl-9 

H3-5 

H4-9 

H4-15 

H4-2 

H4-6 

Kl-1 

Kl-3 
K2-2 
Kl-6 
K2-1 
K2-5 
K3-1 
K3^l 
K3-5 
K3-6 
K2^t 

Ll-3 
LI -4 
Ll-6 
L1-9 
Ll-8 
L2-4 
L2-1 
L2-3 
L2-7 
L2-5 
L2-6 
L3-1 
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i/vaBttite^-ev-^v^^tifct h2# (Uteris) *fcsi22#»fe# 
*fc(4TT2F)Es*fflfia*ffli^r. cmig+/c^ : mmmis, mm+ : *jfe«36) 

ffilfSR* :Kp: KpnL B: BamHK RI: EcoRI . RV: EcoRV . N: NotI N S 1 1 : Sea 
II. Sea: Seal . Sfi: Sfil . Sm: Smak X: Xhol s SI: SalK dKp: deletion 
of Kpnl . (X): ^ ^ -fijfcoXhoItOBfatfco 

: pBluescript SKI I(+) 73^1 KDNA 
<1> : LoxPie^l] 

1. G418# J teitfe^©M#JiCLoxP@e^J^Atl^LoxP-pstNE07 p 5^ S K©fflS! 

TT2(tfcttTT2F)iBBtt©fi:t*:ae^*y *y ^ T ^ h Lfc«. G418Bttit^^ 
Bft*-rSfc«XCG418Wttstfe : F- ©PSttfCCrey 3>fc'*-x (Saue 

r£, Proc. Natl. Acad. Sci. USA, 85, 5166-, 1988 ) ©MME^J-e* £LoxP 
K?IJ (Sauert>. - U|S| £ (£A*LSi&gx><&£o pSTneoB^ X ^ KDN 
A C^JfeCTl) J:*9^JPSP^XhoI-epstNBOita^^tU*9tbL. 7#o-x>fywm 
a*»tc«fc t)DNAWK'**ISL/t©'&T4DNA^ 'J (Takara*±SgBlunting 
end*>y h) KiOWSK^W-ftLfco LoxPEJWA ^> X 5 KDNA P BS246 

(Plasmid pBS246, loxP2 Cassette Vector, U.S. Patent 4959317) GIBCO 
BRLft^DHAL/'Co COT^x^ K^EcoRI&tfSpeltaBfrSB&^XhoI 'J >^7 - 
DNA^-^A-T^C t(-<fcoTXhoIi8»ffi^JtcSjiLfct>©*ffiffl L/c 0 CCDSc* 
pBS246©EcoRVt0Wf«tt'N±KpstNE0 DNA^K-^-^A LT^7 X S KLoxP-pstNB 
0£*§^ (S&23EI) o 
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2. C57BL/G&&ViftmmCu (UMS«ffi«) . gljU/c-C/c (Igx j££figiK 

TT2(*A:«TT2F)flHJia« % C57BL/6 v> X i CBA^ O XCDF 1 7^X^ 
C57BL/6-*">Xfi*©yy ADNA^ n - I ^Ttfiftae^y -y 

^T-> hffl^^^-*ff|g-j-5Ci:tCL^o ADNA^-f ^7 »J-tt % Clonte 
chftadult C57BL/6N male J iver&* 5 A ^DNA5 -f ^5 'J -^^ffl L 7^ 0 X^ 
'J-->^O^^tryn-r ( bL-C(i. JKTCD^fifcDNAE^J (60 per) £ffll>fc 0 
SMC/z^n-:/ : 5* -ACC TTC ATC GTC CTC TTC CTC CTG AGC CTC TTC TAC AGC 
ACC ACC GTC ACC CTG TTC AAG-3' OEM#-f59) 

m% k : 5*-TGA TGC TGC ACC AAC TGT ATC CAT CTT CCC ACC ATC CAG T 

GA GCA GTT AAC ATC TGG AGG-3' (lS^J#-^60) 

A^rK-^-pBluescript SKI I(+) zf^Xi K (Stratagene*±) 'vfrTT ^ n — j=. >^ 
L/c (fi«C/i : 3fl24gl ; fiffllJ/c-Cic : ^25^1) 0 C *l £><DDNABffK-£E 1>T. 
^T©<t 9 t-TT2(^/ctiTT2F)ES^^O^^X^^fe^^cD7^i6cD^-y 

^CD^tr. *2~lMi* V>*<££tt5DNASrJt (BamHI-XhoI) ^1TM 
LfcLoxP-pstNEOfcg^ifi^fc**: (*26g|) o PStNEOO^^lSj (± N 

ftAP^ 1992^»gStt^J) 0 ffi^L^y^x^ KDNAW\ MIE»*SacI Itc J: *k 
-««ff«WrLTTT2(*fc(iTT2F) ES*fflj^(D h7>77^y 3 XCftfflLfco 
^Ke*#n2(* fc«TT2F)ES»!B© + ^ ^iit<*fi«aJ»*<^ - y * -r -f > ^ 

cmoomm^ &m^tz 0 c©DNA»fK"ji£iT^#T?i2B-7<>xyy a 

DNA*PCRlgfiLTSfc 0 
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-b >X:/^ Y 7- : 5' -CTG GGG TGA GCC GGA TGT TTT G-3' (ge^J#-^6l) 
7>f-fe>77'7^7- : 5' -CCA ACC CAG CTC AGC CCA GTT C-3* (S£?iJ#^62) 

h DNA : EcoRI?B<bl29v«>xyy ADNA Ug 
KJ6'<y7r-. ft^->?^l/tf K;^X, TaqDNA* ij y 5 --tf tt % Taka 

l*J6ft# : 3». 1© — 94gC, 1# ; 55gC, 2# ; 72^C, 2^ ; 30 

94&C, 45%l> ; 55^C, 1# ; 72^C, 1# ; 360 
*t^£ft^DNA^Genbank©x-^-;UC&£ #]HgI£5ftHindI I IT 1 

— MW^n^ac i*WKlLTs pBluescript^^X * KfiDEcoRVWUfffiPffi 
^V-ft u-->yttz 0 CO^X; KDNA (S8) *MRH^fcBainHI iXhoJ-t 5 

£^o-:/<*: Lfco ^-^7f^ >^^<^^-^®^L7 v cTT2(^^tiTT2F)B 
S*Bja©?V ADNA*t!||B»*EcoRI<!:XhoITffl^tL. T#P-*^MMU*i& 

2TfiSSLfcv*;*ft#e*U Ji^i^tra^T-V A DNACD J fH 
% (JW5) £<#£*l£DNA#rJt (EcoRI — SacII) 1 "ef^SS L rrLoxP-pstNE 
Oit&jFiEt***: (»Z7H) o PStNEOCDK^SlSlii. ft &&fc^©iK 
£[^L:fa#<t^T^£o C©r7X; KDNAE*. *J»ffl JM109£ffi ^ Tittd L . 

**KpnIfcJ;tK — LTTT2C* fcfiTT2F) ESi^C!) 1^7 VX7x^y 

(m25EI#flH) <93'«<DDNA#r£- (XhoI^-BcoRI ; «1. 4kJft*#) *ffll>fc 0 * 
«y -r w ^-T3BJtK»LfcTT2(t fc(in2F)ESiBBia<?>yy ADNA£ 

MK**EcoRI£NotI-C?8fl:U 7 ^ d - x Y ;H^^i^St tf > y d y 
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/<-f*^- a r/ui/y-x8. ^-^»yf^ *±a, 1995) (z>35rtt*c« 

^■r^XES«eiaTTZF^«ALfco TT2P*fflff&£ h 'J^y y&SU 2. 5xl0 7 ^/mi 
i^5«k-?(CHBSic!RjBLTdM5>5tfgDNA^3!jpx-. y — >/<yl/-p— 
h\ h^^-ti:^) ^ffi^Txu^ h n # V- > 3 ^ f Zo 96 

0#F©^MT250V©mjE£4iningcDx;u^ hn^U-y 3 >-tr;l/£JBOT^^ 
TEflAn LAio hP^U-> 3 >L^*ijfS ; £-20inl©ESl§itfe(C!g^L> 

20 2tSci-*aL^o |S|«(C10 f 15iMgDNA*ffll^jt8ltJTofc 0 1 a&{c300 
^g/ml©G418 (GENETIC IN, ^Mitl^to 7~9a&ic£L; 

> H£ttS£Ti&JfiSi±\ *©4/5*0.2mlO«#ffl«il6 (BS*tfl+10XDMS0< $/ 
^» KSES&U -80°C(CT^^#L^ o S0Ol/5(il2^:-if5f->3- h 

IfL/Co cnt>OG418jBttTT2P^B!iay> ADNA^frlPgg^EcoRI £Xho I (SjM) 

48) -3E=^Lfe^D-r-efflrafi»^#:*tfeaiLfco *©S»176»cf 3«=*<ffl 

410-frtf v^o-* h##r©iBSI* (J&28EI) £«3U->fC;jrj- 0 »£SaTT2F*ffl 
fSTJiEcoRU Xhol7gfttcj;e)2*<Z)/<> K (a. b) *<*tB$ti5a ffil^l&ft 
X-ftd&UTte. dtibO^f n^©><> K*<ffi*L, *ffc(CTSJ«c^<> K (c) 

i<a^n5cii<ta$n5 0 Ei**i3i, #i4i(c^^Tao/<> Ka<?ssfcu «f 

(^*«49) T^^n^^SM^lHim^^^TT2FM»#13l^^X h -y * 
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t»tlA:8aail&MiEEJCE*fc»J10'-12ji&ALfco BSffll&ftlftJfe (HJfeW) 
ft#*LTE«B(c«6±$ii:fca % »KKJ6a«2. 5BOR«lCRv»> x (B* 

it94«<D&AK*S«L*:*§*. 22E©T^-j7X^^L7to *y ^ 
-fetc^^T?tiK (ICR) S*©efeO + (CTT2FiHBJiaE&*©5^fe (»#) &m 

si^^tfltT^soT, Bs»n^<«figK /£*.j««Ba caw i:^tiTi^ 

nJStt^W^o 5 TV XCD -3 ^lOO^OS^^^^t-JHt^y ^2<1&£MCH(IC 
R)Bh?*X(S:3*iBLrt:»J|l. tltz=f-W Xttt^TVtefe*^ L fc„ Cttfe, 

(^Jfe#j51) ^S«ffi|^li^iL{«:^&02S«ft«ttO^ 
fiMMTUyl/a<G418ifH£fce^ ^« 

£ti-cu& (ts^iK— ^wt7- i 7;w>';-X8, ^->^-yt >f 

*±*fc. 1995) o CttKS^S. a*iiTT2F*tft:Mift*aH*a»iL*#131. #141(C 
o^TH«TU^oa*«3JS©* N eiTOHSI^fofco £f\ #131, #14111 
#«w0^ra^G418»**ft(Dyi:a635iinn5/ + - U#10«C (C©Hlfe«t=*>l^Ttt 

*J6W9#jk) Kitt*fc&»ioo«©fflK£»«u o. 0.5, 1, 2. 3, 5, 8, 

10, 15, 20 mg/ml OG418 (GENETIC IN N i/^v) **tt**ft^t;BS#*[fertiT?10 
B m Jg« L rt: o * <D*£ J£3mg/ml (DS^iTIi^ nr.- a<fg 36 ^ *l *: ;K 
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5mg/ml£fc£U 4, 5, 6, 7, 8mg/ml ®&m&T*lKmB[G4imtiiW<D&iti&f7 <z> 
tz a #131, #141^n^n(-ol^T100mmx^-U|fl0feiCl^^^^^l0 6 <iO 

mm&temt. ±iE©*»KoG4i8**t?Es** (saw. a-ss^-u^is: 

I;J:^1L^ 0 «*IM«il2B»K7mg, 8mg/ml©*> + - UtCfc^TBS £ 
^fcuo-- (#131:12*. #141 : 10«E) * fc? T v 7 U (j|Jfc«49) £R| 
«fcaM8«ff % DNAIK^^rfT-o/Co Ctlt><Z>i^^^G418it^*yy ADNA^^ijpg 
**EcoRI<fcXhoI (^?Si£) TtfHtU T^D-x^umftSc»T5^1*«-^1f > 
7a y b&?ft£\.\ (*HsW48) -3tc^Lfcyn-^-eH«r WKD«*$ftfc 
ft^*ftlfc« ^0»*#131***©1** (#131-3) A<l35fl!jT^yHSMi«ST*-5 
t^fe^ftfco #131fe^©6^(Co^rcDif-tf V^a y h/j?#f<Z)»||* (J£ 
28EI) iC^-To HF*SiTT2F*fflJfa-Cf{iEcoRK XhoI^Htfc J; (J 2*<D#£3j/< V K 

(a. b) d<«H3$n* 0 WMiHiB«;ifl: (#131, #141) lc4bH*Tf±. 

±S©'<> Ka*<ffi$feU #r*rlC'<> (HJte0J49) 0 $ t>fcM$J 

>Kc©*ittSC<!:*<ra$n5. S4>3 (#131-3) O^D->i;^t;o 

(^^j52) ^mmxm^^m^mT2vmmw^ih<DGmm^~i3-M^ 

(**«51) ^K»$nfctL»a«BfflTU;l/«*«5 (K««G418i»tt«c#131 
-3) coG418ii»^-*-iSe^*JKTO^JllItcJ:OI»*Lfco C418itte-7 - - 

ae^MfidtcffAL^ioxPE^j ci^ife«48-i) (Dm-vBtiLftrnmRmpLzmc 

f-CreUn >t*^--lfit^^^tr^^^ ^-pBS185 (BRL) (HIRtt — % 
^*7ia7^«> U -X8, ^->*->T7^ ^±?±, 1995. 

^ES^SUffft. feffiffl£<D*»af|f. p255-. 1995. #:±&) O^&iCfe 
^#131-3**^AL^ D #131-3fcBJ®£ h »jy^>*a^L. 2. 5xl0 7 fl/ml 1 1£ £ 
^■5CHBStC®rB LT^&30jMgOpBS185DNA*j!iq^-. 5?->/</HJ-— 

960/zF£D^aT-250V^mJE^4mmgcDaiU^ ha#u-y 3 >^^ (HJfi£« 1 ) 

7 9 



WO 97/07671 



PCT/JP96/02427 



3 ^^lOOmm^^-UStScfC-en-etl^^-Ulft^^^lOO, 200. 300*fflSa 

485^ l^- h&tf-tf^^n- h*31©*&fTort:485t:/U- h 2ttlw*n*ftl 
i!L/: 0 a*ti300/i/ml©G418 (GENETIC IN N *>^'v) *£t;#*ftT3ara 

J£*U *©£#*TG418»tt*«j£Lrt:o *CD#S*6^ n - >*<G418ff«ETT 
JE2^L/^o Cft£©G418^gf£#;£35mm — UT^ >7^-Ji> "C 
flJJS^-tibx *©4/5£0.5ml©fi&#fflJ&i6 (BS*£ifc+10XDMS0< 5/ iC^^ 
U -80°C(CT*^#L/c o a9©l/5«il2^^*>3- h:/U- M=Wg 

OG418^gttTT2F»liia«5yy ADNA«rWJK»3ftEcoRI C^ffiB) "e^ftU T# 
a — xy;U«ft8c»T?^(ta-!Mf -y h£*Tttl^ G418WttsS^^#^pS 

TneoB£^3.2kb XhoWJt (^d-^A) t?G418il&tt5te : J 1 ©l^*^iitSt L/io 
^OfS^x #131-3tc*5l^T«*$*lS. ^D-^A4:^^yy^Xt5'<>K 

G418&Stt#K;fcl*TItjH£G4181i^ 

mzntzo £ ^(c±ieiIil^^:^-C : pBS185DNA^EcoRI^>ftLfc7 , 'n-yB^ffl 

Xt5ftSft«|^> Kii&fc^ft^o^C <fcj£ht>, CreU3 >t'^— e«r^t 
pBS185tt««tt«ftfe#«c#A$nri^Al^*x.i5>tl5o iTtt^s C*l£><7> 
«5tt*(i*JfeW48-4(c^Lfctt#6«y *y^T^ h'***- (G418I?i£i££^ 
©Si K 1 oxPBE^J A<#«E-T $ ) tc ± 5 JBJME* *Jt 5Ci *<T? £ 3 0 

4*. G418JKStt) (C (*ifc«9) -e^L/ziiOiCG4I8W&ite : F(-J:^ 
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>?zntzt himm&tii (tt<M«ie?t^t:) * curtate jt o^a 

(*ft«54) b hl4*ftfe# (WW) «-«^«iltft:SttA«BS«|fttt^CDb h 

&5lW4b h22#&fe# (ttttga^afi?^) ^D4r;l/^(cj;^^A 

■rso as>ft*tf a -a^-ri/:^ G4i8-fi*a]»tti*«c*5urpcR*»r* ess 

Jte^lS. 35) lci;Db M4#fcfefl: (WW) &tf2#&feftWW& £ W422#»s 
(WW) ©«*#*<«tK3ft5o 
(Xlfcffl55) fc hft»S«K?*£&14«ft&# (WW) rtfttttt 

(*lfe0J53) TfK»SnSfc h*t#*«aijftfe^^#t;l4S»fe«: (WW) &ft 

JfcMlO) T^Lyt*fe«Cck#3ff-5o CCTHbn6^^770X(;fel^(^ ES 

(Xlfe«R|56) tM4# + 2*. 14# + 22#&fe# (WW) 

(*SE«54) T'WnZtlZt M4# + 2#\ 14# + 22§&-£# (WW) 

23. 32) T'^Lt^&ICJ: ^&&£;ft£o £ (*Jfc0|55) <h C <Z>ES#0 

^i^CDB^^iC^H^T^^^^^SIlit^Tii^A^fe^cO b h Efe^O 
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(^Jfe#J15. 25. 34) chlH^fC (HJfe^]56) T"ftl&Z ft* * ^ 5 V ^ x ir □ ft 
K-v*Mt5o 1^3illPfl**L««±»*ELISAa-r«*Fr-r5o ELISA& 

inmmu. is. 2k 24. 25. 33. 34, 37. 38) u^LfciSfc^frtti^ h h 

(^5fe^j52) ^fl)lfiL^ta#M^a*t^*TT2F*Blfla* CG418«Stt) I" 
(f£2fe#J48-4) -C^^LLfztKW^m^-f VT* >^**-£#]fK**KpnI ( 
-f ¥±tfc, 1995) O^TfttCSfe^±IETT2FfflHia* (G418&gft) ^»AtS 0 

ADNA*Kff^5 0 G418»tt«gyy ADNA*»)PS**EcoRI(!:NotI 

(*&fe0J59) ft#«||ffligi|flft^#^&02fi«*tt:CDffi^ 

(^Sfe^»j58) T?i&nfcTT2Ftt:*e«[ffiHli»jL**: (*>oft#£«*a^*S 

51) tRI«tt*ffiTiS5aiffG418ii»tt»*IXf§L. SRiSRff. DNA^£<t^9c 
W«*G418j8tt*yy ADNA*«ire**EcoRIiNotI (Sffiit) U T # 

o-xy4/«ftac»T^»»1Mf y hZr'a^K (*Jte«48-4) iZTKLtz 

ammmeo) (^o^it^it^iM) tof^hs 
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G418ffiH£v-/7-«f£ : F£: C^Sfe^j52) T^L3t#Mi(cJ:»}|»*-r5o G418iH£ 

MM52) ©^«cffi^±EO*^*A-rSo (XMS0II52) «fcH«*c»e>ftSG418 
^Stt**^r35iMBi/ + — b-^n >^;U-jn> h (w£ £ £ T±iJg^ i±\ -E-£D4/5£0. 
SmlO^^ffi^itfe <ESlfrJfe+10XDMS0<->^>) lcS5» U -80 o CtCX^*§^ 

Jfc«2) IC«L/:^Tyy ADNA^^^f^o Cnt>OG418JB»ttTT2FifflJ!ay 
> ADNA^$fJI^P^EcoRI (SHJS) T#Mfc U 7#n - * ^ /l^M&IT^iif 
lltf >7u 7 h*fr*av G418»ttae?**trpSTneoBS*3.2kbXhoI*rfr 

A 

BSttllfi# (TT2FS^. G418^g&) K <*JfiCT9) L fzM t) *cG418Itt£it£ 
7-^>^$tl/;t H4#ftfeft: (fc htfc{«tti6fc^*^fc0 * * * 
o-lr^(Cj;f5»A-r £o »t»tL5G418iiS*tt*(C*i^TPCR/B#f^ (jtSte«9) 

(*JfeW62) tt{*Sffix gllXJl^ot M4#*fef* (ttttfifJQ ^&&^£ES 

(B^S-TSXESSBflS** (TT2FS*. G418»tt) (c (H£fe#!jl8) Tr^L/ciiD(- 

ycitfe^^r^i;) tyftmfrtri ? u-tJU&iz&timAi-Zo # tl£ t ft ^ - n v 
G418-mii^Jlt^^iCfc^TPCR^*Ff^ (X&0I18) «CJ:ObM4#5fe 

asm-) a^^fe^wf^o^^stis^nso 
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amm&m) tt&mm. 6«xig^ot himgk&fc (at^asa) **#-rsEs 

«»-j-Sv^XES«iat* (TT2FS*. G418»tt) tC (HJfc#]35) t?;* Lfcil?) IC 
h'^-ov^ •>>Bitae?Tv«4 t >^$n3t fc h22#?fefe# (b rffi#6« 
Ailfe^*^) ^ot;^i:J;!3iAt5o ft £*t£ b° A - d -?>f £/ > N 

G418-mi»tt«c(c^^-rPCR«E«f» C**«35) tcj;*? fc rl4$ftfeft (Wfjt) 

Rtf22#Sfefe* (»fM") 0«»*<*K$tl5o 

a^mmm t h2# (swmmu) . u# cft#s«) . 22# c*t«= a a> a 

^Wi22#Jfefef*«r>r-7X hi^-f ^>i»tt (Izumit>. Exp. Cell. Res.. 197. 22 
9. 1991) . /W^n-e-f i/>iH£ (Windbx Cell. 82, 321-, 1995) ^<Z>v- 

2F^^^ G4i8»tt. b*a-D?^f is>m&) iz (mm&m T'^Ltz-Z&tWim 

r22#ft.fef* (t rft#«ftAite***fc> £a£A?-£a ES»ia**ffl©7 -f 

x-y^^^x»^J:t}^fc|oft**jBfciBl^ffl|ia (Johnson^ Nucleic Acids 
Research, vol. 23. No. 7, 1273- 1995) ^^fflt~6 0 fit>n£G418. tfa- 

3^CDt CWffr) €-S»LT^5CiA<PCR»*f^ (H«fe«9. 18, 35) 

feet f?«gig<*ns 0 (*««63) T^^n/crt^^^m^^i^^iT-*^ 
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(**«65) t hjft^ite? cs«+ii«g) (i/t) *#fM-*rt 

62. 63. 64) -CflK»3tl5k h«ft:iieT*dtrSlkfe# Off*) 

T£iC^£$ft£ b MfMM< (jlftWU. 23. 32) T^L/c^&IIJ^&fcfc^tl 
fc hft(*M*ac^«ia«J£ft^-r5 ( Lonbergt>, Nature, 368. 856-, 1994) 0 

immm37^ 38) x^Ltz^miz^fomm. easa^cb hs^-ei^ 
G£jfe#j66) b h^itfe^ «ig+6«) mm ^it-r-srt 

14. 15. 21. 22*. 23. 24. 25. 33. 34. 37. 38) IC^ Lfc^ftTfitt b hta 

(^»J67) fifliae^JBItiKio + y^^^x^ 

V XO^»© ? £&tefe£r^-T h *T IMf >ffiVt$> ^^[iPCR (JtJfe 

«49) 9 fc«T l/;^S»t5ift«ftf5 (W#$nsii*tti/2Tf 

v^Xicoiatf >fl?#f (*JfeM49#JBl) . 'J>^lTO/zM (Kita 
mura£, Nature, 350, 423-, 1991) ^P©»«f^?rC^ S#'JT g# 
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m'&zti&mmti/AX'&z, mwitimxm^'yxiz&iizf&m : Kitamu 

rat>. Nature. 350, 423-, 1991 #M) Q »#tt3«*T*fl|» Lfc^*«^-#«|*t« 

£o RAG-2^iiv^X (Shinkai£, Cell, 68, 855-. 1992) ^ N ttft&ttttB*D 

CDi>X-rA(Ct5^T (**«62. 63. 64) h>tlZ rtftttttttfia&tf*** 
ti^ob M4# + 2#*$^(il4* + 22#*S^(il4# + 2S + 22#ftfe# <K 
MO ^^XBS*BIJiai**«fflL C**«10) ^cic^L^ar&T^y 5-7 

">X*Mt5o »t»n«*^ 5^^^T«iBS«Hiaft*®BIIBlia(r*5Cir«fl6fl«r 

ttb h^Mi (i4#^fe#_b) . mMtc (2#^fe^±) x (22#^m 

(*ft«68) b M4#Sfefe# (tfMO *AES*BIJiaS*^y5^^x^»(c*5ttS 
b hftfe#:0«» 

(*&W!I9) iHHtt^fSs&a^ (i&8fef&J9) ©v^XES*fflfl&£-TT2F (39. X0. 

5^X£I?£MICR-^X (T;l/bV. B#^UT*±) ^ig^LTSc 

14#5ftfe#»f^O«^*PCR^«Cj: (HE^W. 42. 43#JKD o t h 

14#&fef* (tSfMO fcfcft+S^tfXBSilfflfl&lfctt (H»«|42) <**W43) 

-Tr^So **M«&C^JKT0SI*«69--74(C*5C^Tx t pl4#ftfe(* (SrMO (i 
b hi/tfrSMite^ b h2#&fefr (BfrMO lib btiift b H22 

cwmo (it rst# a flutes*. *ti*rn^t;fc©*»-*-o 
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(MM&W) iH»tt*ftauf. (HSfeWO) ©^"J7XES*BJS£TT2F (39. XO) 

G«fe«30, 42. 43#JBO o fc h22#»6#:*SlWi^ <Z >«»Bf«-*«»-r*^ 
^XES*Haa*(i (jSlfcfl|42) RCK (HJfe#I43) -emLizMQK** 77^Xc)Jt 

*<fe*«r«lT&So fc hlfctttt*Aafi^*^tr22#Sfefefl; £ 

(**6«42) £>3Wi (*ft«43) .Tf^&nfcfc h2#»fe(*Wf«-*«»-j--5 
v^X^t (^$fe^j68) ti^t M4#&fe# (Wrfr) *#f#*-$-e«>;* 
^^c^^SS-TS Ciia*?^n^?v^XOKIJ:i911L/;y y ADNA£PC 
(i£Sfe«9, 42. 43) laO^LT, fc F2#^fe#g5»BfM-atJ f h h 

(*»«71) b h22#^fe^ (Bfrtf-) acKl4#Sftfe* (WfW) *B*IC«*fS 

(i^afeW9) T^t>tisfc h22#^fe^ csffM*) ^t^T^xMi cm 
ii-ct ^^n^^no^ij; t)w»L^y; adna£pcr&^ cnjfewo. 

42. 43) i:j;*}»#fLT, fc h22#&fe# (BfM-) &tffc M4#5fefeft Off*) 

C*tfe«72) t h2#5fefe#«rfi\ I4S*fefe# (*rtf) &tf22#&fe# 
I*] Bf {£frr $ ^ t X mft<D&& K J; 3 ffrj& 

(**fe#j71) TUbti^h h22#&<£# (»fM-) &tffc M4S*fe# (Wrfr) 
*^t«7^^ (^»&J42. 43) -?mt>ntzt h2#&fe##rK-£{£f# 

ADNA^PCR&H (*«E«9. 30. 42. 43) Id J: 9 »#? LT. t h22^&fe# ( 
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fc h2#+14# (*Jfe«70) . 14# + 22# (*Jfe«71) . 2#+14# + 22# ( 
*»«72) ftfe#€:«#t-S"7^X*fife*rttttt4n:f*£* (**«67; Ki tamura 
6, Nature, 350, 423-, 1991). gflU <Zou£, EMBO J. , 12, 811-, 1993; C 
hen EMBO J., 12, 821-, 1993)J6fi?*^a Ltl^ v£ X*tt<t3J£E*«l 

t h2# + 14#. 14# + 22#. Sfctt2#+14# + 22#Sfefe«:$-«J*-r 
S-^XfcPCMWr^ (HSfcW. 30. 42. 43) tCefc9j&i£L. il-^/j: t h 
^r^^^-^^^^^^^rSii:^-^ (Green£, Nature Genetics, 7, 13-, 1994, 
Lonberg£, Nature, 368, 856-. 1994) 0 

C^*fe*»J25) CMMmZ, 43. 68. 69. 70. 71. 72. 73) T*Wt>tl& 

i~3mm&mLigm±m*Ei\sAmT*mtiT-f * 0 blisa^w: cs«te«i4. is. 21. 

22. 25. 33. 34. 37. 38) iZTjk L/c^&Tn^V t h t 

(^JfeWSl) TK»$nfeT^xHtfl:SftSS«T U^«8«TT2FJBBi!a*C#131-3) 

50X . 99K 03il^(Co^TlM^^©^^XlgMO^ai^^^M^<To^o £ 
C£#j2i®l&cr>*> 5 v^xj; !9«ljfilLjfll* + ©-e^xlgMSS* (*ft«14) <D 
BLISA ftSrffl^TJ&BLfco PBST?#3R Lfctt^ *> X IgMtt#(Ki rkegaard & Pe 
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rry Laboratories Inc., 01-18-03)^0^ L. #C^-e5XFBS£i£;jta L fzPBS^ 
9lLtztofttttft&jmx.tio ^l/** 5^-**««ft-7 * x IgMft&CKirkegaard 
& Perry Laboratories Inc., 074-1803)£;&ax_. TMBZ£gH£U 450 nm©©^ 
fe^mfeLtz* ffigLZfltz-rV X\gM(7 t- i V^x>. 03081D) WHS 
BttKFBSSitaeDPBST^RLfco ttS4*20*«c^-*- o ;*tft#*«<DiB«l 
TU;l/^<^^$nfcTT2F^B&i^£D^y 5^^^©^^. 5^>0<99X ©t>© 

S&20^. *f 5 V^X^^XIgM&ff (ELISA) 



I gM (mg/1) 



0 12 
50 11 
99 1.5 
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n ^ 

mnm^ : i 

&?\1<DM:$ : 2 0 

i^ijom : mm 

TGCAAGGTGC ATAACGCCCT 

E3BJ*9 : 2 
&P\<Dg:Z : 2 2 

k^ios! : mm 

mwomm .* ^dna 

TCATTCTCCT CCAACATTAG CA 

K7»J#-§-: 3 
ffi^lJ^DS^ : 2-1 

TGTAGGGGAC CTGGAGCCTT G 
Se?'J#-^ : 4 
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Se^JOg^ : 2 1 

mmom : m& 

mm<Dwm : £j&dna 

TTGACAACTC ACCTGCACTA G 
ETU*?- : 5 

mn<z>&% : 2 0 

h^n^~ : mm 
mm&nm : fb®«rse i^j&dna 

CTCTCCTGCA GGGCCAGTCA 
: 6 

E3WJ©£3 : 2 2 
: — *0h 

e^j 

TGCTGATGGT GAGAGTGAAC TC 
E?'J<D^£ : 2 0 
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ACTCAGGGCA TTAGCAGTGC 

B£?IJ« : 8 

E?»I<9g£ : 2 0 
1£^J©M : 

m<z>& : 

mn^mm - m<o#wt ^dna 

GCTGCTGATG GTGAGAGTGA 

E^JS-f' : 9 
E?fJ(Dg£ : 2 0 
WM<DW : 
«©» : -2MSI 

E3*]©«IH : ttLCDmm £r/£DNA 

TGGTGGCTGA AAGCTAAGAA 

SS?iJ#-t : 1 0 
E?(J<D^£ : 2 0 
K?'J<DM : 
«<Ott : 
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mm 

CCAGAAGAAT GGTGTCATTA 

w$m*% : 1 1 

K^iJCD^^ : 2 0 

ae^ij©^ : mm 

m<D& : — 

TCCAGGTTCT GCAGAGCAAG 

ee^j#^- : 1 2 

B^J<Dg£ : 2 0 
mcD& : 

E^JOfia : flfe©«& ^DNA 

TGTAGTTGGA GGCCATGTCC 

E7»J#-^ : 1 3 
m&KDKZ : 2 0 
%m<DM : mm 
«©» : -*« 

h s£ D it - : jft&iR 
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CCCCACCCAT GATCCAGTAC 20 

mm^- : 1 4 
Be?lj£>g£ : 2 0 

£m©m : mk 

GCCCTCAGAA GACGAAGCAG 20 

E?iJ#-f- : 1 5 
I£?iJ<Dg£ : 2 2 

E?'J©*12I : flfe<D*» £*/£DNA 

GAGAGTTGCA GAAGGGGTGA CT 22 

i£?'J#^ : 1 6- 
ffifllOJfcS : 2 2 

GGAGACCACC AAACCCTCCA AA 22 
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E7lJ#-t : 1 7 

WZmcO&Z : 2 0 

M©» : — *« 

E3*I©a& : ftLCDi&m. ^DNA 

GGCTATGGGG ACCTGGGCTG 

S£?'J#-t : 1 8 
E3*jCDfi£ : 2 2 
E^J©M : ttlt 

: 

CAGAGACACA GGCACGTAGA AG 

B£JiJ#-5f : 1 9 
E?IJCDS£ : 2 0 
E?U©M : «»- 
ij£<Z>& : — 
h^o^- : 

TTAAGGGTCA CCCAGAGACT 

EM#^ : 2 0 
E?IJ©g$ : 2 0 
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EM 

TGTACTTCGA GCCCATGTCC 20 



mjm^ : 2 1 
le^ijOg^ : 2 0 

: -*« 

8E?lJ©H^ : ttOttlft ^DNA 

CAAAAAGTCC AACCCTATCA 20 



E3*J#^ : 2 2 
E?»J©g$ : 2 0 

h#nv- : 

mncomm : flfc<Z>*& £>/&DNA 

km 

GCCCTCAGAA GACGAAGCAG 20 



EM#^ : 2 3 
E7UOSS : 2 0 



9 6 



WO 97/07671 



PCT/JP96/02427 



TCGTTCCTGT CCAGGATCAA 

E*J*-<? : 2 4 
K7»J<Dft£ : 2 0 

se?u©^ : 

h^n^- : 

lejiJOS^ : ^DNA 
EM 

TCACTCCGAA GCTGCCTTTC 
E?lj« : 2 5 

se^jo^^ : 2 1 

E7U<Z>S : 
m<D$( : — 

I£?iJCD*I2l : ffe®&^ £rJ&DNA 
ATGTACAGGA TGCAACTCCT G 

E7>J#-^ : 2 6 

E?iJZ>^£ : 2 0 

E^Joaffl : flk©t® ^rJ&DNA 
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E?U 

TCATCTGTAA ATCCAGCACT 

E?tl#-9- : 2 7 
EJ'J£>^£ : 2 0 
E^fjOM : 
mcO$k : — *<B 
h#o^- : 

E7UOSS : flk<D&& -a^fcDNA 
E?'J 

CATCCCATCG CAGCTACCGC 

E*IJ#-» : 2 8 
E?']<£>^£ : 2 0 

&n<»w. : 

: ^/&DNA 

E?»J 

TTCGCCGAGT AGTCGCACGG 

mjm^ : 2 9 

E?'J©^2 : 2 2 
E?IJ©M : 

iioifc : 

E^rjCD^^I : ffe£>&^ £-/&DNA 
E7>J 

GATGAACTAG TCCAGGTGAG TT 
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K7»J## : 3 0 

se?u©g£ : 2 2 

CCTTTTGGCT TCTACTCCTT CA 22 

m?m^ : 3 i 

le^JO*^ : 2 0 

: 

ATACAGGGTA CCCACTCTGG 20 

mnWr^r : 3 2 
E?ljCDfi3 : 2 -0 
SBJtJCD^ : mm 
m<D$t : 

AACCAGGTAG GTTGATATGG 20 
id?'J#^ : 3 3 
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mm<o&$ : 2 o 

«<Z>» : -#« 

E^JOM^I : ffe^S^ -qJSDNA 

AACTTCCTGT GATGTCAAGC 

I^J#^- : 3 4 

: 2 0 

IgOtfe : — 

K?ij£>^*g : ffeO&Ifc "a JSfcDNA 

TCATGAGCAG ATTAAACCCG 

W&m^ : 3 5 
K?tf<Z>££ : 2 0 
EMOI : 

: 

h#ay- : BUM 

TGTGAAGGAG GACCAGGTGT 

: 3 6 
E7lj©££ : 2 0 



1 o 0 
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««D» : -*« 

EM 

TGTAGGGGTT GACAGTGACA 

E?IJ#-*§- : 3 7 
E?iJ<Dg£ : 2 0 
ETHOS : «K 

CTGAGAGATG CCTCTGGTGC 

E?iJ#-*§- : 3 8 
E?»J<Dg3 : 2 0 
E?»J<D£! : 

«®» : 

E3*J©«ffi : flfc<D&& ^i&DNA 
E^J 

GGCGGTTAGT GGGGTCTTCA 

E?iJ#^ : 3 9 
E?'J<D^£ : 2 0 

mm<ow : 
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20 
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mmcomm : ^dna 
e*j 

GGTCTCGTGG AACTCAGGCG 

: 4 0 
E?tJ<£>^£ : 2 0 
E5*J<DM : 

m&m. : -*« 

E#I©»B : ftboM^ £-J&DNA 
E7»J 

CTGGTGCAGG ACGGTGAGGA 

E?»J#^ : 4 1 
ETilOSS : 2 0 
E?']CDM : 
A<D& : 

E?>J 

GCATCCTGAC CGTGTCCGAA 

E^]*-* : 4 2 
E^J©g$ : 2 0 
E^'JCDM : 
|gcD& : 

F't:o^- : lift 
E?«J 



PCT/JP96/02427 



20 



20 
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CCGTCAGTAG CAGGTGCCAG 

ae3aj#-s§- : 4 3 

IS^JO^^ : 2 0 

mnow. : &m 

AGTGAGATAA GCAGTGGATG 

E3»J#^f : 4 4 
SBJiJcD^^ : 2 0 
Se^'JOM : 

: -*« 

GTTGTGCTAC TCCCATCACT 

: 4 5 - 
iE^J©g$ : 2 1 

fflOft : -#« 

C^J©«« : ftfc£>feg£ ^r^DNA 
TTGTATTTCC AGCAGAAAGT G 
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R#J#-f- : 4 6 
B£?iJ<E>g£ : 2 0 
E7>J<DS : ttift 
«©» : 

GGAGACGAGC GGGAAAAGGG 

: 4 7 
EJ"J©*$ : 2 7 

IB^JOfilH : ^CD^SE ^DNA 

ATGGACTGGA CCTGGAGGRT CYTCTKC 

K3*J#^ : 4 8 
B£J|J<£>S£ : 2 7 
ffi^JOS! : 

.BE?»J60fflffl : ^DNA 

ATGGAGYTTG GGCTGASCTG GSTTTYT 

: 4 9 
K^JO^^ : 2 7 
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EM 

ATGRAMMWAC TKTCKWBCWY SCTYCTC 
HE^JS-?- : 5 0 
le^iJ©^^ : 2 0 

m&m : — *« 

wimvmm : i^dna 
wm 

cagaggcagt tccagatttc 

l£^J#-t : 5 1 
SZ?'JOg£ : 2 0 
SSJijOM : 

: -*« 

@£?'J£>*I3I : flk<D*K o-J5feDNA 
BETA 

tgggatagaa gttattcagc 

SB?iJ#-Sf : 5 2 
E3&J©g£ : 2 0 
I£?lJ<£>M : 

: -*« 
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ATGGACATGR RRDYCCHVGY KCASCTT 

EM*f : 5 3 

E?"JcDM£ : 2 8 

E3*j©m : mm 
m<z>n : -** 

E?*J©aa : ffeCDfe^ ^DNA 
E*J 

CCAAGCTTCA GGAGAAAGTG ATGGAGTC 

E?»J#^ : 5 4 

&&\<D£:$ : 2 8 

le^jcoM : mm. 

h # n v - : Sffitt 
E7U©*H : ftk£>$i& ^cDNA 
E?»J 

CCAAGCTTAG GCAGCCAACG GCCACGCT 

: 5 5 
IS?JjCDg£ : 2 8 

m<D& : 
mm 
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CCAAGCTTCA GAGCCACTTC CAGATTTC 

K7U#-*§- : 5 6 
g£?ij£>g£ : 2 8 

sew 

GGGAATTCGG GTAGAAGTCA CTGATCAG 

E^JS-f- : 5 7 
EJ»J©S$ : 2 8 

e^jom : m& 

E?IJ©«ffl : flfc<Z)«K £/&DNA 

ejij 

GGGAATTCGG GTAGAAGTCA CTTATGAG 

WSM^ : 5 8" 
E?*J<Z>ft$ : 2 8 

mcom : — 
E?»I 

GGGAATTCGG GTAGAAGTCA CTTACGAG 
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g£^I#^ : 5 9 
f£?i]£>g£ : 6 0 

&m<om : mm 

ACCTTCATCG TCCTCTTCCT CCTGAGCCTC TTCTACAGCA CCACCGTCAC CCTGTTCAAG 

iE^J*-^ : 6 0 
WZ&1<D&£ : 6 0 
E^JOM : 

£?- : MR 

JE*J 

TGATGCTGCA CCAACTGTAT CCATCTTCCC ACCATCCAGT GAGCAGTTAA CATCTGGAGG 

g£?ij#-^ : 6 1 
HE^]©g$ : 2 2 
Se^'ICDg/ : &g£- 
IJCD^ : — 

CTGGGGTGAG CCGGATGTTT TG 

ie^J#-f - : 6 2 
E?l]©fi3 : 2 2 
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12. WKBtt©iS£?«fcHi;*swi;fiH©&e^ h 
»*A<«WaifeT-tiBI*a*»^ftlc J: *) ftjg £ tLfc & £ It^cD $5 similes 

14. *^*t h»»*<i«*L»^"e*S«f*o|fiH»lTO«©*fto 

17. +y^b bl&t/^^^^/cfeOlt^CD|Effimi6^ietgCD^t^t^^^ 

is. ft^cDiss^ 1 ig^«to'm 3 m~mi5m<D\<*irtifr-mizfcM<Dj3miz x % 

ffi^*^fefr*5^(i^oWfM-±cDitfe^*l6^-rs + ^ hlfr^u 
19. f»*cDfGfflmi8illSifeO + > 5#^h 
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20. M#i<D&mmismzM<D*s m»*> l< te^o^m&tztem&om 

21. »*ofEffl^i8^fe^cD+y 5#^t hs&^k l< tez<D?mztztem$i<D$z 

22. BTO-c^sm*oiBHm2ixgieifecD^^ 0 

25. fi^Of5Kmi8rSIE^£D + y hl&^fe L < ti^cD^^ ^(iig^cDlE 

26. *>5#t hi&^o^J^^B^JiaT : ^SIf^cD|5Sm25riietfecD^ 0 

27. B^ra^ ^a-^mmtm^Lx, ^mt$ftTuzm*mmmcDjj& 0 
29. m.m<mimm<D$i&-?:& zm&o&m^smzmcojj&o 
^fi^cD^±oM^^M^t-^it^:©$GS^i8^ie^c7)^/ Mft^t 
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